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THE TWO FOLD PURPOSE OF THIS STUDY WAS TO (1) 
INVESTIGATE THE RELATIVE EFFECTI VENESS OF GRAPHEMIC AND 
PERCEPTUAL REPRESENrATIONS IN TEACHING CONCEPTS OF FOREIGN 
LANGUAGE WRDS. AND «2) DETERMINE WHAT HAPPENS UPON 
PRESENTING SUCK REPRESENTATIONS IN THE CONTEXT OF OTHERS. FOR 
THE PURPOSES OF THIS STUDY, A PERCEPTUAL REPRESENTATiON WAS 
DEFINED AS "A COLOR OR A LINE-DRAWING'* OF AN OBJECT. AND A 
GRAPHEMIC PEF^ESENTATION AS AN -ENGLISH NAME FOR A COLOR. 
GEOMETRIC FIGURE. OR AN OBJECT." STUDY PARTICIPANTS WERE 136 
SIXTH-GRADE PUBLIC SCHOOL CHILDREN. USING VARIOUS TREATMENTS. 
THESE children WERE TRAINED FOR LISTENING COMPREHENSION OF 12 
JAPANESE NAMES FOR COLORS AND OBJECTS, AND THEN TESTED FOR 
UNDERSTANDING OF THESE JAPANESE WORDS IMMEDIATELY AFTER 
TRAINING AND 1 WEEK LATER. READING COMPREHENSION WAS ALSO 
TESTED I ABILITY TO READ THE JAPANESE WORDS IN ROMANIZED 
SPELLING) . FINDINGS INDICATED THAT PERCEPTUAL REPRESENTATION 
T^fAINING RESULTED IN BETTER LISTENING AND READING 
COMPREHENSION THAN GRAPHEMIC TRAINING. TRAINING WITH OR 
WITHOUT DISCRIMINATIVE CONTEXT DID NOT RESULT IN SIGNIFiCANT 
DIFFERENCES IN COMPREHENSION. (JH) 
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This research had its inception in work begun earlier by 
Mto Kimihira at San Jose State Collegeo Mro Kunihira has had a 
long-term interest in variables influencing language acquisition. 
His earlier work studied ^lethods of language instruction which 
required the learner to act or' the actions described in words 
being learnedo He demonstrated the utility of this procedure. 

Obviously, not all language can be acquired in this fashion 
because not all language symbols can be readily transiated into 
physical movementSo When Mr. Kunihira began his doctoral study 
at Stanford University, he began to explore with me other kinds 
of instructional variables which might influence acquiring a 
foreign language o‘ The study reported here Represents one experi- 
mental test of the power of a set of variables potentially 
relevant to language acquisitioao 

Although the material being loarned, the dependent variable 
in this study, is a limited portion of the vocabulary of a foreign 
language, the results of the study have relevance to the general 
problem of acquiring a symbol system. Since many symbol systems 
have both perceptual and graphemic representation, assessing the 
effects of various modes of presenting the symbol system to a 
learner has utility not only for instruction in foreign language 
but also for instruction in other subjects involving the acquiring 
of a symbol system. 

We also hope that this experiment will illustrate for our 
colleagues in foreign language instruction the feasibility of a 
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a rigorous experimental attack on the problem of language learning. 
In expressing this hope, we ^e not implying that they are partic- 
ularly obtuse to the values of the experimental methodo However, 
it is our Impression that language instruction has had to depend 
on research done in classrooms and under conditions inimical to 
tight experimental control o To the degree that the methodology 
employed here is illustrative as well as instructive, it will 
stimulate experimenting in controlled situations to study how a 
foreign language may be acquired o 

We are particularly grateful to tho Pa,lo Alto Unified School 
District and specifically to the principals, teachers, and 
children in the Barron Park, El Carmelo, and Escondido SchoolSo 
Their generous cooperation has made the conduct of this experiment 
possible o 

We wish to thank Dr.> Eo Ro Hilgard and Dro Ro Lo Politzer 
of Stanford University for their many valuable suggestions and 
criticisms on the findings of this studyo 



Fo Jo McDonald 




PAGE BLANK, not FILMED 



TABLE OF CONTENTS 



CHAPTER 

I INTRODUCTION 



Page 

1 



II 



Objectives of the Study « » 
The Need for the Study « » c 
Review of Literature o . « » 
Hyipotheses o o o o o o o « o 
Hypothesis 1 » o « o » o 

Hypothesis 2 , o « <> . « 

Hypothesis 3 «> <> « . <> <> 

Hypothesis h « « o « c « 

Training and Test Paradigms 
Paradigm of Training o « 

METHOD OF INVESTIGATION o . o 



o 0 O O O 0 o 

o • 4) O O o O O 

• woooooo 

O O O O O O O 0 

ooou oooo 
O O 0 o o o o o 

w ooooooo 
o e o o o o o « 

o a u o o o o 

O O O O Cit 0 o o 



OOOO O0OO 



Subjects 






1 

2 

8 

11 

12 
12 
13 
13 
13 
13 

18 

18 



lo GENERAL PROCEDURE 



, 18 



Familiarization Procedure o « « » o o o o « 19 

Training for Listening Comprehension o c. o . 19 

Immediate Retention Test 21 

One>-Week Retention Test o . o « » » o « o * 2.3 

Schedule of Training and Retention Measure o 23 

II a CONSTRUCTION OF THE FAMILIARIZATION 

E3CERCIj^E SHEETS o « . » o , « « « » « » o 24 

IIIo CONSTRUCTION OF THE TRAINING BOOKLET c o » 24 

Perceptual and Graphemic Representations « ^ 24 

Choice of Words « » « • » » . . « » » <. « 23 

Word List for Condition 1 . » ^ « « 26 

Word List for Condition 2 « . • <» • « « » « 27 

IV « CONSTRUCTION OF THE RETENTION TESTS « » » 28 



mmmmm 



r 






F J 



ill 



IS 






i f 



P 

y 






1 ■ 
I ■ 



i 



I 



t 'lu 



ERIC 



,0 % 



■' *!i ■ 












CHAPTER 

III RESULTS 






i4 0 



LISTENING COMPREHENSION 



«) a w 

ii y g} 'J 



"Perceptoal" Choice 
"Graphemic” Choice , 

"Writing” 

Homogeniety of Mental Ability 
Relative EffectiveneBS of Perceptual and 
Graphemic Representations o 



o O V 



<3 t- <u> 



O O 



;3 a 



II. 



REAPING COMPREHENSION 



c o o o o 



COMPREHENSION OF "COLOR" NAMES AND 
"FIGURE" NAMES . 



O O to 



O -j> 



"Color" comprehension 
"Figure" comprehension 



o u o C'> u y u o 4.' 

y y e y o O « to y to> 



IV „ REMINISCENCE 



coco 



RELATIONSHIPS BETWEEN MENTAL ABILITY 
SCORE (SCAT) AND COMPREHENSION OF 



JAPANESE WORDS 



to o o o 



U o 



VI o TEST RELIABILITY . . 
IV DISCUSSION AND CONCLUSIONS 



y O to to o *■> 



to O O 






to to o t> 



Relative Effectiveness of Perceptual and 
Graphemic Representations 
Influence of Discriminative Context 
Listening Comprehension 
Reading Comprehension 
Reminiscence 



totootoocoototo 
to to O o o o e3 w to to to 



O & to to o to to o to a to to 0 to to 



CONCLUSIONS 



to to to to to to to to 0 to to to to i» to o 



Implications for Verbal Learning euid 
Further Investigation 



to to to to o to to to & to 



REFERENCES 



APPENDICES 



V 









iv- 






.jt' ■ . ■ -v.. 






4 -.'\ ■ 









50 



50 

30 



36 

37 
46 



52: 



55 

59' 

64 



70 



np 



74 



74 

78 

80 

8l 

8R 



83 



83 

88 



90 












I:, - 

I i 












m 



m 



CHAPTER I 



INTRODHCTiON 



Objectives of the study : 

The main purposes of this study are to investigate the 
relative effectiveness of graphemic an.d perceptual representa- 
tions in learning the concepts of foreign-language words and 
to determine what happens when they are presented in the con- 
text of other representations. 

Underwood (1932) differentiated between symbolic and 
perceptual presentations. He stated, ‘'Presenting an object or 
a picture of an object will here be called a perceptual 
presentation of a stimulus; presenting the object name will be 
called a symbolic presentation . Thus, a picture of a fish is 
perceptual presentation (sic); presenting the word 'fish', a 
symbolic presentation" (Underwood, 1932* p. 213, italics mine). 
In this study some subjects will learn the concepts of foreign- 
language words from presentations of them along with the colors 
or simple line-drawings that represent the concepts of these 
words. Another group of subjects will learn the ooneepts of 
these foreign-language words as they are presented along with 
their English equivalents in printed form. These English words 
in printed form to be presented to the latter group are called 
graphemic representations , while the colors and line-drawings 
of Objects to be presented to the former group are called 
Perceptual representations . 
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Tke first major obiectivt; of the experiment is to deter- 
mine the reiati\re effectiveness of tne graphemic and perceptual 
representations in learning the concepts of foreign-ianguage 
words o 

These representations may be presented singly along with 
a foreign-language word as a paired-associate or with one or more 
other representations with an arrow (or in some other appropriate 
way) indicating which representation is associated with the words 
The representations which are not the proper representaticn con- 
stitute thi? discriminative context o When red is presented with 
yellow and blue with a foreign-language word for red, yellow and 
blue constitute the context for the proper representation, red . 

The second major objective of this study is to determine the 
influence of the discriminative context in learning the concepts 
of foreign-language words » 

The need for the study g 

Kuttihira (1966) found that the development of listening pro- 
ficiency for a second language was facilitated when the learner 
was required to respond physically upon hearing utterances in the 
foreign-language. In that study a subject in the experimental 
group observed a model and physically reapondod as the model did 
when he heard Japanese rntterances. For instance^ when he heard the 
Japanese command, "Aruke” meaning "walk", the model and the subject 
walked together. Other commands were "Maware" (turn), "Tomare" 
(stop), "Tobe" (jump), "Hashire" (run), and "Suware" (sit), in three 
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short training sessions or within 2? minutes of total training 
time the morphological and syntactical complexity was increased 
to the level illustrated by the following examples? 

V 

AV 

Tsukue ni aruite itte enpitus to hon o okeo 

(Walk to the desk and put down the pencil and booko) 

Hado ni hashitte itte hon o mctte tsukue ni oite Isu 
ni suwareo 

(Bun to the v»indow, pick up the b sok, put it on the 
desk, smd sit on the chair ») 

The experimental group, who responded physically to the 
Japanese utterance, was compared for listening comprehension of 
Japanese utterances with three control groups who learned by more 
traditional methods^ One control group sat and observed the 
model execute the phyeicai movements when they heard a Japanese 
utteranceo Another control group simulated a traditional method 
for listening comprehension in which the learner hears an utter’* 
ance in a foreign language and then hears its English translationo 
The last control group simulated a traditional method in which 
the student learns the meaning of a foreign*ianguage utterance by 
reading its English translationo The subjects in this group read 
the English translation in a booklet as they heard a Japanese 
utteranceo 

The first control group was different from the experimental 
group mainly in that it did not emit an overt physical response 
to a given utterance in Japanese o Furthermore, the subjects in 



tMs group observed tbe model approacb the door, windotpi', desk, 
and chair, and pick up and put down different objects 5 but their 
perceptual experience with these objects was different in that 
they themselves did not approach or handle these objectso The 
second and third control groups were different from the experi““ 
mental group and the first control group in that they were 
trained in a room where these objects were not displayed nor was 
their attention called to them deliberately even when they were 
present in the room (eogo, doors, windows, desks, chairs, etcojc. 

The listening comprehension of the experimental group 
was extremely high and significantly better than that of the 
control groups, especially when it was measured two weeks after 
trainingo The experimental procedure for secoad~iaaguage learn- 
ing demonstrated its greatest power for the learning of complex 
Japanese as exemplified in long utterances and novel utterances, 
when a novel utterance was a new arrangement of structural 
components the subjects had already learnedo Although the 
structures of the Japanese utterances used were grammatically 
simple, in that there were only equivalents of subjects, predi- 
cates, prepositional phrases, the word order of Japanese is quite 
different from that of English and the occurrence of particles 
is unknown in English o Understanding these long and novel utter™ 
ances means that the experimental subjects not on±y recognized 
the key words in a long or novel utterance and understood their 
meanings but also must have developed some understanding of the 
linguistic structure of the Japanese ianguageu 
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However g the study did not clearly indicate the factor or 
factors that contributed to the stronger retention of the under- 
standing of Japanese utterances as shown by the experimental 
subjects o Although the physical movements made by them were con- 
sidered to be the main variable y there were other variables which 
were not fully controlled in the experimental procedure ^ 

For instance g the perceptual experience with the objects 
used in training was quite different among the experimental and 
the control groups c. It is probable that the experimental subjects 
had the advantage of stronger motivation because of the novelty 
of the learning method and their active participation in the 
training procedure (eogug by running and Jumping with the instruc- 
tor) o They also had the advantage of close proximity to the 
instructor as compared to the first control group which watched 
him from a distance and the other two control groups which merely 
heard the instructor's voices 

It is also possible that the experimental subjects who 
executed physical movements with the instructor could have 
received reinforcement which the instructor inadvertently gave 
out (eogog by a slight nod of his head or a look of approval) 
when the subjects responded correctlyo On the other hand, the 
experimental subjects who emitted a wrong response after hearing 
a Japanese utterance (because they were encouraged to emit the 
response without waiting for the instructor's performance as 
soon as possible during training) might not have had sufficient 
time to do sOo Or, they may have simply failed to emit a correct 
response with equal force to counteract the wrong response habit 



learned in tiie first emission of a wrong response o Even when 
the subject did correct a wrong response emitted first, the 
Japanese utterance was not repeated before this corrected 
response o It must be admitted that the contiguous relation- 
ship between the utterance and the corrected response was very 
weak, if it existed at all« 

In order to determine more precisely the influence of 
physical response in verbal learning, a series of experiments 
must be designed to evaluate the relative effectiveness of the 
several variables uncontrolled in the experiment described 
above and of others which may have influence in the development 
of listening comprehension. 

One of the variables which deserves careful analysis and 
evaluation is the perceptual experience of the experimental 
subjects during training. Was their stronger retention of lis- 
tening comprehension of Japanese utterances partly due to direct 
perceptual and sensory experience with various objects used in 
training? Furthermore, the experimental subjects were placed in 
a situation where they were required to choose from among many 
objects when they heard the Japanese name for an object (e.g., 
whether to pick up a book, pencil, or paper). In addition to 
this choice-making experience, they were required to approach 
Ce.g., to a door) or approach and pick up (e.g., a book on the 
desk in the opposite corner of the room). In other words, these 
subjects received direct perceptual and sensory as well as 
kinesthetic confirmation of the correct choice they made (which 
they did because they were more carefully following the model in 
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these complex 6 itmtion©)o 

As indicated in a previous study (Kunihi?*a, 1966), if the 
subject develops superior listening comprehension when he chooses 
from emonff several ob.iects and picks up the proper object upon 
hearing the foreign-language name for the object instead of just 

watching the model perform the operation, or listening to or 

« 

reading the English equivalent; it is necessary to determine 
whether the effect is due to the psychological process of choosing 
the proper object from among several alternatives , or to the 
physical response of picking up the proper object 9 or to their 
interaction^ Agaiao the psychological process of choosing the 
proper object from among several alternatives may be separately 
appraised by evaluating 

lo the influence of the perceptual context provided 
by the irrelevant alternatives (here call.ed the 
discriminat ive context), and 

2o the influence of making a choice from among several 
altei natives o 

The influence of the discriminative context may be deter- 
mined by comparing the relative effect on learning the foreign- 
language name for an object when it is presented alone and when 
it is presented in the context of other objectS o The influence 
of making a choice may be studied by comparing the relative 
effect on learning the foreign-language name for an object when 
the subject is required to choose a proper object from among 
several alternatives and when he is given an array of the same 



8 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 





objects with the proper object indicated by an appropriate meansa 
The scope of the present study is limited to providing informa- 

tion on the effect of discriminative context when the proper 

» 

object is indicated (or when choice-making is not involved) » 



Review of literature g 

A review of literature indicates that there is a lack of 
basic research and consensus on the psychological processes 

involved in this learning o Early studies yielded conflicting 

■ ^ 

results on the relative effectiveness of graphemic and perceptual 
representations o For instance, three studies reported by Ruse 
(1931) I'eached different conclusions o One, a study by Peterson 
in 1903 I found that nonsense syllables were better recalled when 
they had been associated with object stimuli than with words o A 
second, by Schlueter in 191^» corroborated the above findings but 
obtained better learning scores for nonsense responses paired with 
words o A third study, by Netschajeff in 19084 indicated that 
nonsense responses were both learned faster and retained longer 
when they had been associated with words rather than with objects o 

Carroll (1963, p« 1077) states that "most of the evidence 
has favored pairing with pictures and the likeo" After listing 
several early studies on this problem, he declares, "Many of the 
other studies are limited in design and should be repeatedo" 

Many of these studies were carried out in an actual classroom 
language-learning situation without adequate control on the char- 
acteristics and the manner of presentation of the materials o 
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Another source of difficulties seems to be that these 
workers in verbal learning experiments have not tested their 
hypotheses in simpler language-learning situations u For instance, 
Wimer and Lambert (1959) employed nine object stimuli, some of 
which were objects with multiple cues (eogo, a gold-colored ring 
with green stone) » The present study proposes to test the hypoth- 
esis with two different categories of simpler perceptual represen- 
tations o 

A review of literature also indicates that information 

directly related to the function of the discriminative context in 

verbal learning is almost nonexistent » Experiments in paired- 

associate learning are not relevant to the present problemo The 

paired-associate paradigm that has been traditionsilly employed 

involves association of a single stimulus item with a single 

response item in each pair (eogo, A — m, B — n, C — o, etCo)o 

The paradigm of the learning task involved in this study calls for 

association of a stimulus item with one of three response items 

presented simultaneously with the proper response item being indi- 
ct* ^ t \ mu 

cated (eogo, A — m, n, o; B — - x, y, 25 ; C p, < 1 , rj etCo/o The 
investigator has not come across any study in paired-associate 
learning that employs the latter paradigm o 

One might generalize from experiments in concept formation 
except that the instances and non-instances of a concept are pre- 
sented sequentially and not simultaneously (Smoke, 1955; Hovland, 
1952; Archer, 1962; Huttenlocker, 1962 )o Spiker and his colleagues 
(Spiker, 1965) and Kendler and his colleagues (Kendler, 1965 ) 
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presented subjects with two visual stimuli simultaneously^ but the 
problems they were concerned with are not directly relevant to the 
present problemo Sp^ker and his group were interested in verbal 
influence in d:ls crimination learning « while Kendler and his group 
were concerned with the problem of reversal shift c 

On the general problem of selecting a proper response 
from simultaneously presented alternatives, programmed learning 
literature might be helpful Skinner ( 1961 ) and the writers in 
the field of programmed learning who use Skinner's theory usually 
regard the contextual stimuli as distracting (for example, they 
prefer constructive-answer responding to multiple-choice respond- 
ing) ^ However, Coulson and Silberman ( 1959 ) found that multiple- 
choice responding took significantly less time than constructing 

a ti 

espouses but found no significant over-all differences using 
either multiple-choice or constryictive-respcnse criterion testa 
But 9 Fry (I960) reported that constructive -responding in training 
produced significantly better results than multiple-choice 
responding when the subjects learned 16 English-Spanish paired 
associates o Zeaman (1958) found that in teaching retarded chil- 
dren better results were obtained with multiple “Choice responding 
when only two choices were provided than when three or more were 
usedo 

This meager evidence is at best very inconclusive o 
Schram (1964, po 8) declares, "On the question of whether students 
should write out their response, rather than merely Hhinking* it 
or selecting one from a multiple choice of answers, the evidence 



l8 not Tills study (whioh attempts to determine the 

relative effestivanees of grapheiinic and peroeptaal representa- 
tions in learning the eoneepts of for sign -►language werda with 
simultaneous presentation of representations) should shed some 
new light on the psyohoiogical processes involved in verbal 
learning o 



Hypotheses » 

The results of the in^’^estlgator '^s previous study (1966) 
and most of the other studies sited in the previous section 
suggest that perct-ptual representations should toe more effective 
in training for listening comprehension of foreign-language words 
than graphemlc representations of their Inglieh equivalents.. 
Hypothesis 1 predicts this expectation^ 

The observationiS made duriasr the nllot studioe indicated 

«» 

that subjects who heard utterances in a foreign-slanguage and 
phy l rally responded to them in training were also able to under* 
stand the utterances when they were required to read the utterances 
presented in Romanized spelliag« Ho direct test has been made to 
determine the relative effectiveness of perceptual and graphemlc 
representations in developing this reading comprehension (ability 
to understand the graphemic representations) of foreign-language 
words o However s, generalization from Hypothesis 1 suggests the 
superior effectiveness of perceptual representations o Therefore « 
Hypothesis 2 predicts this expectation^ 

The prediction made in Hypothesis 3 is based on generali- 
zation from a recent pilot study in which children in the 5*^ and 



6vi) grades showed superior understanding of Japanese names for 
seven different colors when the colors (in perceptual representa- 
tions) were presented in the context of other colors (one or two) 
than when they were presented singly c. The study also indicated 
that a context of two colors resulted in better retention of the 
concepts of Japanese words than a context of cne color o However, 
the present study is different from the pi‘‘ot study in that it 
involves line-drawings besides colors.. 

The prediction made in Hypothesis h is based the expec- 
tation that when a word is presented in the context of other words 
the context would be distracting as Skinner predictedo However, 
this prediction is a tentative one because the direction of the 
relation may be a function of the age of^children, the size of 
words, the abstractness and complexity of concepts involved, etco 
The following hypotheses are proposed for testings. 

Hypothesis 1 „ Subjects, who during training bear a foreign 
language word along with a perceptual representation of its English 
equivalent, will be sup erior to subjects who hear the foreign- 
language word along with a graphemic Representation of its English 
equivalent on a test that requires them ( 1 ) to recognize the 
perceptual representation of the foreign-language word, (2) to rec- 
ognize the English equivalent , (3) to wri.te the English equivalent o 

Hypothesis 2 o Subjects, who during training hear a foreign 
language word along with a perceptual representation of its English 
equivalent, will be superior to subjects who hear the foreign- 
language word along with a graphemic representation of its English 
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equivalent on a test that requires them to read the Romanized 
orthographic representation of the foreign-language word and 
then to choose its English equivalents 

Hypothesis 3 » Given subjects in training hear a foreign- 
language word along with a percept ual r epr esen tat i of its 
English equivalent present ed simui t aneousiy with two ( Condition 
2) or none ( Cc^dition l ) of the other perceptual representations 
with the correct representation always indicated; then the sub- 
jects in Condition 2 will be superior to those in Condition 1 on 
a test that requires them (1) to recognize the perceptual repre- 
sentation of the foreign-language word« (2) to recognize the 
English equivalent 9 and (3) to write the English equivalent. 

H ypothesis h <, Given subjects in training hear a foreign 
language word along with a g ra phemie representation of its 
English equivalent presented simui t aiieously with two ( Go^ndij^on 
2) or none (Condition l) of the other graphemic representations 

' (zi«i«nMwwnwaHXKuaMawUHt> 

with the correct representation always indicated; then the sub- 
jects in Condition 1 will be sup erior to those in Condition 2 on 
a test that requires them (1) to recognize the perceptual repre- 
sentation of the foreign-language wordv, (2) to recognize the 
English equivalent* and (3) to write the English equivalent o 



Training and test paradigms s 

The type of learning involved in this study is essentially 
multiple-response learning (Underwood, 19^9 t P® 38^) which con- 



sists of » an integration of a series of discrete 

discrete stimuli o” The design of the study utilizes modified forms 
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of paired associate lists.. Traditionally in paired-associate 
studies both the stimulus and the response terms are presented 
to the subject in printed form either simultas^ijusly (e.go, on a 
flash card) or sequentially (e„g.. ^ ■'n a memory drum ) . However^ 
in this study the subject h ears the stimulus term (a foreign- 
language word) and at the same time sees the response term (a 
perceptual or graphemic representation with or without discrimi- 
native context )o 

The design of the present study is similar to the paired- 
associate study in which one of the terms is a nonsense syllabie 
and the other a meaningful termo In the training procedure pro- 
posed in this study the subject hears a foreign-language word 
(which is meaningless before training) and learns to associate 
it with a meaningful term (a color, a line-drawing of a well- 
known object, a geometric figure, or an English word)o The for- 
eign-language word, which is a nonsense term before training and 
elicits merely an. attending response in the subject when he hears 
it, becomes meaningful and tends to elicit a response similar, 
if not identical, to thft which is elicited by the perceptual or 
graphemic representation with which it is associatedo For exam- 
ple, the Japanese word, ^aka, after becoming associated with red 
color, tends to elicit a response to say or write RED when the 
subject hears aka again c 

The process of learning involved is essentially that of 
learning a second language in tk© classroom situation which Ervin 
and Osgood <1965, pp« 139»l42) call ”a compound language system” 
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in their theory of bilingualism. By adopting their schematic 
representation of the development of compound bilingualism the 
learning process involved in this study may be described as 
follows? 



PaTadlgm of training s 

Audi t oril y - gi v en f or ei gri - 
ianguage word Ce^gc., sound 
of ”Aka”) 



4 



CS 



Pep'.r e s en t a t i onai 
mediation process 



ms 

Perceptual or 
graphemic repre- 
een t ation ( e o g o » 
a red color patch 
or RED) 



Implicit mediating 
response (©ogo^ 
color image of red) 



V ----- 

Re sp ons^pr o due e d 
stimulus (eogo, 
stimulus cue to 
write RED) 



It is assumed that the subject ha© in his repertoire of 
learning prior to the training in this study the chain of 
r_ — 1*1 other words 9 when h© reads the English word, RED 
(ioeo, a graphemic. representation of red), the experience elicits 
within him a representational ^ocess.. This representational 
process is said to consist of the implicit me^ating response 
(r^), which may be a color image of red, and the response -produced 
stimulus (s„), which may be a stimulus cue to say ’’red” or write 
RED or even to elicit an emotional response associated with redo 
la training, the subject listens to a foreign-language 
word along with a perceptual or graphemic representa.tion of the 
concept of the foreign-language wordo By the principle of conti- 
guity the foreign-language word becomes a conditioned stimulus 



(CS) by being associated with the conditioned response (CR), 

which in this case is the implicit mediating response o Thns» 

by conditioning y a new chain of CJ--^r^-~>s^ is formed^ For 

instsincei when the subject hears "aka” (CS), the color image of 

red as an implicit mediating response is elicited within 

him, and it in turn gives rise to a response-produced stimulus 

cue (s^), 
nt 

Hypotheses 1 and 2 compare the relative effectiveness of 
the representationai mediation chains (r^~^s^) which are elic- 
ited by the perceptual representation (Experimental Groups I and , 
II) and the graphemic representation (Experimental Groups III 
and IV) when they are conditioned to a foreign-language word. 
gypo thesis 1 tests their relative effectiveness in the develop- 
ment of listening comprehension o Hypothesis 2 tests their 
relative effectiveness in the development of "reading" compre- 
hension as defined in this study (see page k-3 ) o 

In testing Hypothesis I t the foreign-language word, which 
has been condi.tioned to the representational mediation chain 
(r-.>s- ) by training, should elicit the implicit mediating 
response (r^) and the response-produced stimulus upon heep- 

ing the foreign-language word* The response-produced stimulus in 
turn functions as a cue enabling the subject to choose the correct 
representation, either perceptual or graphemic, and to write the 
graphemic representation o For example, after the subject hears 
a foreign-language word "aka" along with its perceptual represen- 
tation (or a patch of red color) in! training; he will be required 
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to choose the red color or the English word RED out of four 
alternatives and to write the English word RED in testingo 

In testing Hiypothesis 2 , the subject will be required 
to read the orthographic representation of the foreign-slanguage 
word (eogo, Romanized spelling of the Japanese word) and then 
choose its English equivalent out cf three alternatives « For 
example, when the subject is required to read the Japanese word 
"aka” in Romanized spelling, the similarity of hJ.s pronunciation 
and the sound he heard in training should elicit the representa- 
tional mediation chain (r— -^e^) which has been conditioned to 
the foreign-language wordo Since the response-produced stimulus 
(s^) in this case functions as a cue to say or write RED, it 
should enable the subject to choose the English word RED when he 
reads "aka"« 

The training and test paradigms involved in Hypotheses 5 
and ^ are essentially the same as for Hypothesis 1« which have 
been described above o Hypotheses 3 and h are concerned with the 
relative effectiveness of the discriminative context in the 
development of listening comprehension o 
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CHAPTER II 



METHOD OF INVESTIGATION 

To test the hypotheses* fo^r treatment groups designated 
^Ex perimental Groups I * IIj, III * and IV were trained for 
listening comprehension of 12 Japanese names for colors and ob- 
jects and then tested for understanding of these Japanese words 
immediately after training and one week later. 

Subjecte d 

The subjects were I 36 sixth-grade public school children 
in the Palo Alto* California area. The area has a predominantly 
middle-class white population with more than average education^ 
The School and College Ability Test (SCAT) scores were available 
for all the children participating in the experiment . 

The subjects were trained in groups of 20 to 30 children 
and were randomly assigned to the four experimental groups by 
randomly distributing an equal number of four different kinds of 
training booklets. There were 3^ subjects in each treatment 
group. Male and female subjects were not assigned la equa* num- 
bers to each group. It was assumed that sex differences would 
not be significantly related to verbal learning at the simple 
level studied in this experiment. 



Xo GENERAL PROCEDURE 

The experiment was so designed that training under four 
different treatments could be conducted in the same setting and 
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while at the same time randomly assigning subjects to four groups o 
The following general procedure applied to all groups. 

Famili ariaat ion proced ure ; 

When subjects were seated in a classroom, the Exercise 
Sheets (Appendix A) were distributed. The Exercise Sheets con- 
sisted of two pages, each page presenting six English words in 



the left column to be matched with six colors and line-drawings 



of objects in the right column^ The subjects were asked to 
complete the task in five minutes after the following instruc- 



tions : 



You are going to learn 12 Japanese names 
for colors and objects ^ The Exercise Sheets will 
show you these colors and objects and what they 
are in English o 

In order to make sure that you can name the 
colors and objects in English we want you to draw 
a line between each English word and the color or 
object it represents, for instance, the word ®red* 
and the red color o 

After you connect all the English words and 
the colors and objects, we want you to write the 
English words under the colors and objects in 
order to make sure that you know how to spell these 
words. 

Now you may work on the Exercise Sheets a There 
are two pages. You have five minutes to complete 
thefflo 



Training for listening comprehension ! 

When the Exercise Sheets were gathered, the Language 
Training Booklets were dietributeda There were four different 
kinds of booklets, one for each treatment group » The training 
booklet for Experimental Group I presented in each page a color 










or a line-drawing of an object, while the subjects in Experimental 
Group II saw in each page three colors and line-drawings with an 
arrow indicating one of them as the proper perceptual representa- 
tion of the Japanese name they heardo The training booklets for 
Experimental Groups III and IV were different only in that they 
presented English words in printed form (graphemic representa- 
tions) instead of colors and line-drawings of objects (perceptual 
representations) o The subjects in Experimental Group III saw one 
English word on each page, while the subjects in Experimental 
Group IV saw three words with one of them indicated by an arrows 
An equal number of these four different, kinds of training 
booklets were distributed randomly, tins assigning the subjects 
randomly to four groups o Before training began the following 
instructions were givens 



You have before you the Language Training Booklets 
for 12 Japanese words o When I play the tape recorder, 
it will tell you when to turn each page by calling the 
page number o 

On each page some of you will see a color, a 
picture, or a wordo The others will see three color 
pictures, or words with the correct one indicated by 
an arrowo You must pay close attention to the color, 
the picture, or the word as you listen to the Japanese 
word for ito The Japanese word will be repeated three 
times o When the tape recorder calls the next page, 
immediately turn to the pagCu Be sure that the page 
number on the right top corner of each page and the 
number called by the tape recorder are the sameo 



Then, the experimenter played the tape recorder which 
reproduced the voice of a native speaker who pronounced the 
Japanese word for each page of the training booklet three times 










II 
I 
I 
I 

I 



I 

i 





iU^ i\ 



21 



at an interval of 5 seconds. After the third calling of the 
Japanese word, the tape recorder instructed the subjects to turn 
to the next page^ Five seconds were allowed for this^ 

The training booklet presented each of the 12 Japanese 
words four times in a random order. There were 48 pages in a 
booklet, and it took about 20 minutes to complete the training.. 



Immediate retention test 

Upon the completion of the training, the Exercise Sheets 
for Japanese (Appendix G) were distributed, and the subjects were 
asked to copy the sei’ial numbers of the training booklets and t© 
write their names on the cover sheets of the Exercise Sheets « 
Then, the following instructions were givens 



We want you to show if you can recognise colors, 
objects or English words when you hear the Japanese 
words you heard in training.. SOy there will be 
exercises for you to choose one color or one picture 
or one English word out of four. 

We also w»ant to toow if you can write the English 
word when you hear a Japanese word^ When you see a 
blank after the number called, we viant you to write 
the English word„ 

The tape recorder will call out the page number 
and the number for each exercise and then it will 
pronpunce the Japanese word twice o As soon as you 
hear the Japanlise word and understand it, check one 
of four colors, pictures, or English words which you 
think is the meaning the Japanese wordo If you 
see a blank after the number, write the English words o 

The Exercise Sheets for Japanese consisted of two parts., 

4 ' 

The first six pages constituted the first section which the sub-» 
jects were tested for their ability to recall the meaning of the 
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Japanese word when they heard ito In this section there were 12 
items in which the subjects were required to choose one out of 
four perceptual representations (iae <>9 colors and pictures), 12 
items to choose one out of four graphemic representations (iceo, 
English words), and 12 items to write English words *. 

These three different kinds of measure for the retention 
of the meanings of the Japanese words, in all 36 items, were 
randomly arrangedo Each page of the exercise sheets presented 
six items with a constraint that the same Japanese word was called 
out by the tape recorder only once for each pagOo 

The tape recorder called out the number of each exercise 
and then pronounced the Japanese word twice with a five-second 
pause betweeno Ten seconds were allowed after the second calling 
of the Japanese word for the response » Then, the tape recorder 
called out the number of the next item and five seconds passed 
before the next Japanese word was pronouncedo I'he first section 
of the retention test took about 12 minutes o 

The second part of the test measured the subjects* ability 
to read the orthographic representations (in Homanized spelling) 
of the Japanese words and to understand their meanings o It con- 
sisted of 12 exercises o In the left column, 12 Japanese words 
were printed in Romanized spelling o After each Japanese word 
there were three English words, one being the correct translation o 
The subjects were asked to check the correct English wordo They 
were given five minutes to complete the tasko 
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One~week retention test s 

A week later the experimenter returned to the same class- 
room and administered the second retention test (Appendix B) 
similar to the first retention measure. The only difference was 
that the order of items had been randomly rearranged. 

Schedule of traininp: and retention 

Table 1 shows the type of training for the four experi- 
mental groups and the schedule of retention tests. 



I 



TABLE 1 

TFAINING AND BETENTION TESTS 



Familiariza- 



Groups 


Experimental 


Experimental 


Experimental 


Experimental 


Events I 


I Group 1 


Group II 

m war mm- wwr-.-r 


Group III 

- m iaTr wfti hm 


Groui) IV 



tmm»m T*wimT«fwrw 

Training 




M I ■MrrTwrwaw.*-—.— r-g— *■ i 

fPho i.anonFiPf^ Training Booklet — 


m~ummm, ninaK -M^aanci.-a'.a'.'W t"V-raf 

1 perceptual 
fepresenta- 
fcione per 
page 


1 

3 percep'tual 
1 representa-- 
;tions per 
page 

1 . -■ - 1 rn-min 


1 graphemic 
representa- 
tions per" 
page 

mm W'TT-- <rt-~r Ti^ irir r n "nr— 


3 graphemic 
representations 
per page 


Immediate 
retention test 


Iw —iWWIH 1 ■ IW >1 HW X nw T[TT1 n| — • - - • 

The Exercise Sheets for Japanese (A) 
(identical for all groups) 


one -week 
retention test 


The Exercise Sheets for Japanese (B) 
(identical for all groups) 









II. CONSTRUCTION OF THE FAMILIARIZATION EXERCISE SHEETS 

In order to familiarize the subjects with the perceptual 
and graphemic representations used in the training booklets and 
the retention tests, they were given an experience to match the 
graphemic representations and the perceptual representations 
before the training began. Since the subjects would be asked to 
write the English words for the Japanese words they heard in the 
retention tests, they were given an opportunity to write the 
English words under the perceptual representations during the 
familiarization procedure 

Exercise Sheets used for this purpose presented ran- 
domly ordered graphemic and perceptual representations, the 
graphemic in the left column and the perceptual in the right 
column (Appendix A). The Exercise Sheets contained two pages 
beside the cover, each page presenting six pairs of representatioiis« 
There was ample space below ©ach perceptual representation for 
the subjects to write the English word for it. 

III. CONSTRUCTION OF THE TRAINING BOOKLET 

The Language Training Booklet was constructed of 50 sheets 
Ox 5” 3c 7 1/2" white index paper bound with 1/2" plastic binding. 

The two outside sheets served as covers. 

Perceptual and graphemic representations 

Black line-’drawings of a circle, square, star, window, 
flower, and chair were professionally done and printed by an off- 
set process on white paper with gummed backing. The dimensions 



of the drawings were ahont i" at the widest points u Color paper 
with gummed hacking in red^ orange., yellow j, greeng hlu^i. and 
black was cut into 1" x 1/2" pieces.^ These line-drawings and 
color pieces were pasted on the training booklet as perceptual 
representations ^ 

The, 12 English words for these colors and line-drawings 
were typed on a white sheet of paper with executive type and 
then photographically enlarged to siaes comparable to the color 
pieces and printed on white paper with g^immed backing by an off- 
set process o 



C hoice of words t 

The 12 Japanese words selected for training purposes were 
two-syllable words except on© color name Cioeo^ mi. dori ) and one 
figure name (ioe, sfalkakul as shown in Table 2o The table also 
presents th® frequency ratings given by Thorndike and iiorge (19^^) 
for the English equivalents of the 12 Japanese words., All of 
these English words rated very high in the frequency of oecurrence 
in the general reading matters and in the juvenile books surveyed 
by Thorndike and Lorgeo 




f ABLE 2 



JAPANESE AND ENGLISH WOHDS AND THEIR FREQUENCY RATINGS 



Japanese Words 


English Words 


G* 




€Lka 




red 


AA 


m 


mikan 




oxange 


A 


291 


keyro 




yellow 


AA 


526 


midori 




green 


AA 


M 


awo 




blue 


AA 


M 


kuro 




black 


AA 


M 


hana 




flower 


AA 


M 


isu 




chair 


AA 


700 


made 




window 


AA 


M 


maru 




circle 


AA 


379 


hoshi 




star 


AA 


700 


shikaku 




square 


AA 


626 



•Gs the frequency of occurrence of the word in general 
AA = 100 or over per million 
A = at least 30 per million 



•♦J* the Thorndike count of 120 juvenile books 

If s 1,000 times or more in the count of 120 
juvenile books 

Word list for Condition I g 

Experimental Groups I and III were trained in Condition 1 
in which a single perceptual representation (for Experimental 
Group I) or a single graphemic representation (for Experimental 
Group III) was presented in each page of the training booklet » 



Four randoiQ lists of the 12 words used in the experiiaent 
were coaftbined to make a list of 48 words (Appendix B)o The sub- 
jects who were trained in Condition 1 saw each of the 12 percep- 
tual o.r graphemic representations four times in a random order . 

The training booklet for Experimental Group I was prepared by 
pasting on each page a perceptual representation according to the 
word list for Condition 1. The training booklet for Experimental 

I 

Group III was likewise constructed by pasting the graphemio 
representations . 

Word, illst for Condition 2 

Experimental Groups II and IV were trained in Condition 2 
in which three perceptual (for Experimental Group II) or three 
graphemic representations (for Experimental Group IV) were pre- 
sented in each page of the training booklet with one of the 
representations indicated with an arrow. 

The word list for Condition 2 (Appendix B) was prepared by 
comfeiiiing tw© additional random lists of 48 words (each of the 12 
words appearing four times) on either side of the original word 
list prepared for Condition 1 with the constraint that three words 
in each set were different from each other < In each set of words 
the position of the word of the original list was random!;, deter* 
minedo For instance, the word *’red” in the original word list 
for Condition 1 may be placed in three different positions when 
it acqiUiree two additional words to form a set ass (l) red , blue , 
chair ; (2) blue a red , chair s or (3) blue , chair , red o 
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The training booklet for Experimental Gronp I wae prepared 
by pasting on each page the perceptual representations according 
to the word list for Condition 2o The training booklet for 
Experimental Group IV was likewise consti'iicted by pasting the 
graphemic representations <> 

IV o CONSTRirCTION Of THE HETENTION TESTS 

Two parallel retention tests were constructed, one to be 
administered immediately after training and another one week later.. 
They were parallel tests in that the items in the first test were 
randomly reordered for the second test (Appendices C and D)> 

Each test consisted of two parts, the first section to 
measure the listening comprehension of the Japanese words and the 



second section to measure reading comprehension of the Japanese 
words presented in Romanized spelling , 

The first section of the test contained 36 items. In 12 















items the subjects werv^ required to choose a perceptual represen- 
tation (a color or a line-drawing) from among four alternatives » 

In 12 other items the subjects had to choose an English word out 
of four alternatives. Each of these two sets of 12 multiple-choise 
items was constructed by combining four random lists of the 12 
representations with the constraint that all representations in 
each test item were different. The remaining 12 items required 
the subjects to write English words. These 36 items were randomly 
ordered and presented in six ipages (or six items per page) with 
the constraint that a Japanese word was pronounced only once per 
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The tape recorder provided the stimulus <> A recorded voice 
pronounced the Japanese word for each test item twice at an inter- 
val of five seconds, and 10 seconds were allowed after the second 
calling of the Japanese word for the response o Then, the tape 
recorder called out the number of the next item and five seconds 
passed before the next Japanese word was pronouncedo Twelve 
minutes were required for the administration of the first section 
of the testo 

The second part of the retention test was constructed with 
a randomly ordered list of the 12 Japanese words in Eomanized 
spelling printed in a column on the left and three English words 
for each Japanese word printed to the right of it» A list of 
English words corresponding to the list of Japanese words was com- 
bined with two other random lists of the 12 English words to pro- 
vide two alternatives for each English word to be choseno 



CHAPTER III 



RESULTS 



LISTENING COMPREHENSION 



One of the primary objectives of the study was to compare 
the listening comprehension of Japanese words when subjects were 
trained under four different conditions o The first section of 
the retention test which measured listening comprehension may be 
subdivided into the following measures § 

^Perceptual” choice o When the subject heard a Japanese 
word, he chose a perceptual representation (a color or a line- 
drawing) out of four alternatives as the proper representation 
of the concept of the Japanese wordo The maximum possible score 
was 12o 

(1) ’’Color” c hoice ^ Six of the perceptual representations 
were colors (ioeo, re d a orange « yellow 9 green , blue, and blacjj)o 
The maximum possible score for ’’color” choice was six© 

( 2 ) ’’Figure choice o The remaining six of the perceptual 
representations were line-drawing® of three geometric figures (i»eo 
circle a square a and star ) and three objects (ioeo, window 1 chaif* 
and flower ) o The maximum possible score for ”fif|?ure” choice was 
six* 

’’Graphemic” choic e o When the subject heard a Japanese 
word, he chose a graphemic representation (the English name for a 
color, a geometric figure, or an object) out of four alternatives 
as the proper equivalent of the Japanese wordo The maximum possi— 



(1) »Color" name . Six of the graphemlc representations 
were the names of colors. The maximum possible score for "color" 
name was six. 

(2) "fiKure" name o The remaining six of the graphemic 
representations were the names for three geometric figures and 
three objects. The maximum possible score for "figure" name was 
six. 

"Writing" . When the subject heard a Japanese word, he 
wrote the English word which he believed to be the equivalent of 
the Japanese word. There were six color names and six names for 
geometric figures and objects. The maximum possible score was 12. 

(1) "Color" name . There were six color names to write. 

The maximum possible score for "color" name writing was six. 

(2) "Figure" name . The remaining six were the names for 
geometric figures and objects. The maximum possible score for 
"figure" name writing was six. 

Table 3 presents these three kinds of measure of listening 
comprehension and their submeasures with their respective maximum 
possible scores. 



TABLE ^ 

MBASUBES OF LISTENING COMPREHENSION 



Measure 


_ . ^ . Maximum 

Deecriptxon 


"Perceptual” 

Choice 


Choice of a color or a line- 

drawing out of four altei'iatives 12 


(1) "Color" 
Choice 


Choice of a color name 6 


(2) "Figure" 
Choice 


Choice of a line-drawing 6 


"Graphemlc" 

Choice 


Choice of an English name for a 
color or a line-drawing out of four 
alternatives 12 


(1) "Color" 
Name 


Choice of an English name for a 

color 6 


(2) "Figure" 

Name 


Choice of an English name for a 
line-drawing 6 


"WjTiting" 


Writing an English name for a color 12 

or a line-drawing 


(1) "Color" 
Name 


Writing an English name for a color 

6 


(2) "Figure" 

Name 


Writing an English name for a line- 
drawing 6 



T&blts 4 and 5 present the means and standard deviations of 
the scores for listening comprehension by different kinds of meas- 
ures in the Immediate and the one-week retention tests. Observation 
of these tables indicated that Experimental Group I . which was 
trained with a single perceptual representation in each page of the 
training booklet, obtained the highest mean on every measure of 
listening comprehension in both the immediate and the one— week 
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retention tests o 



It was ale© observed that Experimental Group 



IV , which saw three graphemic representations with the relevant 
one indicated by an arrow in each page of the training booklet, 
tended to be the lowest on every measure of listening compre- 
hensiono However, it was noticed that the differences among 

4 

Experimental Groups II, III^ and IV were not large o There was 
no observable trend in variance The standard deviations for 



the four experimental groups in each measure clustered closely 



around their meano 



TABLE 4 



LISTENING COMPREHENSION ON THE IMMEDIATE RETENTION TEST 



Group 


I 






II __ 




III 




IV 




Mean 


SB 

IC^aMK) 


Mean 


SD 


Mean 


SD 


Mean 


SD 


•'Perceptual” 

Choice 


8,97 


2ol8 


80 44 


2.33 


7.88 


2 085 


7o71 


2o60 


"Color” Choice 


'^.55 


lo50 


4o06 


1o43 


3o71 


I08O 


3o?4 


1o36 


"Figure” Choice 


-V 0 62 


lo21 


4.38 


I0I8 


4ol8 


1.43 


' 3o97 


1o43 


"Graphemic" 

Choice 


9.15 


2,61 


80 50 


2o40 


7 088 


2.38 


7 o82 


2 066 


•’Color" Name 


4 .38 


1 o38 


4.18 


lo40 


4o03 


I066 


5.97 


1o36 


"Figure" Name 


4o?6 


1.30 


4.32 


1.34 


3oS5 


1.53 


3.83 


lo64 


"Writing" 


6.79 


5.43 


3.29 


2 066 


5 068 


2.90 


3o76 


3o38 


"Color" Name 


3o24 


1.83 


2.74 


lo48 


2o74 


1*80 


2o91 


1.83 


"Figure" Name 


5o36 


1.83 


2o36 


1.56 


2o94 


1o34 


2.83 


ip 96 









p- 

1 
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TABLE 5 










' 




LISTENING COMPREHENSION ON ' 


THE ONE-WEEK 


RETENTION TEST 








1 


Group 


I 


II 




Ill 


1 ' 

IV r'|: 


' 






Mean SD 


Mean SD 


Mean 


SD 


Mean 


SD '■ 1 ' 






"Perceptual" 

Choice 


9o24 2ol9 


8068 2.92 


8.76 


2o59 


8.06 


2o73 

’ t* . 




1 


"Color" Choice 


4 0 44 1^46 


4.18 lo71 


4ol2 


lo77 


3o97 


V lo64 ^ ' 

V ■ J ’ 

'■i?| 1 






"Figure" Choice 


4o79 lo09 


4o50 1.52 


4.65 


lo 20 


4o09 


1.38 i' 


1 




"Graphemic" 

Choice 


9.29 2.55 


80 62 2o?4 


8 V 68 


2o37 


8.50 


' ' : 

2o30 ^ 1 ' 

' ■■ > 1 




* 


"Color" Name 


4o44 1.58 


4.15 lo 50 


3o85 


lo54 


4o21 


1.47 1,; 


! 


1 


"Figure" Name 


4 085 I 0 I 6 


4o47 1o42 


4„82 


1.19 


4.29 


1.09 1. 


1 


1 


"Writing" 


?o79 5o24 


60 91 2.98 


6 . 56 


3o39 


60 06 


3.54 

i: 


1 


II 


"Color" Name 


3 o 82 1.82 


3o47 1.67 


2o97 


2 o 12 


3.24 


1 a 76 i 


1 


i 


"Figure" Name 


5 o 97 lo 68 


3o44 1.69 


5o59 


1.54 


2 082 


1.98 |j 


1 


1 


HypotheGis 1 predicted the relative « 


Bffectivemess of 


per- 


1 


1 


1 


ceptual and graphemic reprcBentatione in developing listening 




i 1 




comprehension of 


foreign language words 0 It 


called 


for the 


com- 


1 


ii 


1 


parison between 


Experimental Group I (a single perceptual repre- 


\ 


1 


1 

1 


fientatlon in each nacce of the training booklet) and Experimental 
Group III (a single graphemic representation) as well as between 
Experimental Groups I and II combined (perceptual representations) 


1 


1 


1 


and Experimental Groups III and 


IV combined (graphemic representa- 


1 


1 

i 


1 

1 


tions)* 


- 
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The test of Hypotheses 3 and k required a comparison 
between Experimental Groups 1 and !_! and between III and in 
order to determine the influence of discriminative context on 
listening comprehension developed by the two different kinds of 
representations, namely, perceptual and graphemico 

t 

The two experimental variables (ioCo, mode of rei>resen- 
tation and presence of discriminative context) were orthogonal 
in that they were not correlated in any wayo Each of these 
independent variables was presented in two levels (ioO^, 
perceptual-graphemic, without context-with context). The experi- 
mental design was a typical 2x2 factorial design with two 
levels in the row and in the column as shown in Table 6o 

TABLE 6 

SCHEMATIC BEPRESENTATXON OF EXPERIMENTAL DESIGN 



Perceptual 

Representation 



Graphemic 

R epresent ation 

rwi wwi wiMUM-iM'iiiiM — rii rrifrim 



Without 

Context 



Experimental 
Group I 



Experimental 
Group III 





With 

Context 



Experimental 
G’i'oup II 



Experimental 
Group IV 





% 



1 -. 



I 

I 

I 

i 

I 

I 



I 

I 

I 



I 

I 



I ii 
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Analysis of variance with two-way classification (McNemar, 
1962 , p. 303 ) would permit the testing of column effects (i.e., 
perceptual vs. graphemic) which was called for by Hypothesis 1 , 

It would also provide the interaction sum of squares to determine 
the presence of interaction. The presence of interaction might 
be taken as partial evidence to support Hypotheses 3 and 4. 

Comparison of Experimental Groups I and III (Hypothesis i) 
is a wi thin-row comparison. Comparison of Experimental Groups I 
and II (Hypothesis 3) s^ud comparison of Experimental Groups III 
and IV (Hypothesis 4) are within-column comparisons. These com- 
parisons may be tested for significance by the t-test with the 
standard error of a comparison based on the eri^or mean square of 
the analysis of variance , with ^ equal to the number of degrees 
of freedom of the error mean square, which in this case was 132 
(Edwards, i960, p. 142). 

Homogeniety of mental ability ; 

Before the comparison was made for listening comprehen- 
sion among the four treatment groups, the homogeneity of mentai 
ability among the four groups was tested. Table 7 shows the 
analysis of variance of the School and College Ability Test 
(SCAT ) scores for the subjects in the four treat^ient groups. 

The value of F (df^^ » 3» ® 0*29» which is not sig- 

nificcuit. It was concluded that the subjects assigned randomly 
to the four experimental groups were drawn from a single general 
population with respect to mental ability measured by SCAT. 
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TABLE 



ANALYSIS OF VABIANCE OF 



THE SCHOOL AND 


COLLEGE ABILITY 


TEST 


(SCAT) SCORES 




Source Sum of Squares 


df 


Mean Square 


F Ratio 


Between Groups 


104.53 


3 


54.85 


0.29 


Within Groups 


15979.56 


132 


121.06 




Total 


16084. 11 


135 






Relative effectiveness of perceptual 


and graphemic representations: 



Tables 8 to 13 present tbe results of tbe analysis of 



variance for the “perceptual” choice « ** graphemic“ choice ^ and 
“ writing” measures (which were measures of listening comprehension) 
in the immediate and the one-week retention testso The value of 



F is shown only when the mean square for rows, columns, or inter- 
action is larger than the error mean square. 




i 



,1 

’I 






.1 



■I 



■ 



4 




I 










TABLE 8 



ANALYSIS OF VARIANCE OF »'PEHGEPTML" CHOICE SCORES 
IN THE IMMEDIATE RETENTION TEST 



Source of Sum of Mean 



Variation 


Squares 


df 


Square 


Rows 

(Context) 


4 o 2355 


1 


^o2353 


Columns 

( Representations ) 


29 o 264? 


1 


280 2647 


Interaction 
(Context by 
representations ) 


I0O59I 


1 


I0O591 


Witbin cells 


829.9^09 


132 


602873 


Total 


863 0 5000 


135 





•Significant at P = o05 

TABLE 9 

ANALYSIS OF VARIANCE OF ’’GRAPHEMIC" CHOICE SCORES 
IN THE IMMEDIATE RETENTION TEST 



Source of 
Variation 


Sum of 
Squares 


df 


Mean 

Square 


Context 


4,2533 


1 


4.2353 


Representation 


32.0294 


1 


32.0294 


Interaction 


2o9to 


1 


2.9411 


Wit bin cells 


867.2351 


132 


6.5670 


Total 


906.4409 


135 





•Significant at P = .05 
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TABLE 10 






’•t ^ i 


1 




AMLYSIS OF VARIANCE OF "WRITING” SCORES 


p.-\. ■ 


1 




IN THE IWDICATE RETENTION TEST 




■■V.'j*] 
1 ; 

1;^ 1 
! 


1 




Source of Sum of 

Variation Squares 


df 


Mean 

Square 


■ -1 1 

'Ifi 


1 




Context l6o9^I2 


1 


16o9412 


lo75* 1 ’ 


: 1 


1 


Representations 5 o 5/388 


1 


5 0 5588 


i i 


! 




Interaction 21 <,4^13 


1 


21o44l4 


2o21* 




M' 


Within cells 1280 o 1759 


152 


906985 


' ■f-'' ' ' ' 


1 


! 


Total 1522. 1172 


135 




'cX '-i ■ 

1 ^ 

te' 1 


1 




r 

•Significant at P = o25 


* 




■C-i'." 1 


1 


1 


TABLE 11 






pi'i 

1 '; 


i 1 


I 


ANALYSIS OF VARIANCE OF "PERCEPTUAL" CHOICE SCORES 


W 

1 fe 


■r 

1 


R 

1 


IN THE ONE-WEEK RETENTION TEST 




|S,' 


i) 


1 


Source of Sum of 

Variation Squares 


df 


Mean 

Square 


r 1 


/ ‘V. 

1 

i 1 


Ihir 

1 


Context 15 0 5588 


1 


15.5588 


2,26* 1 ; 


i ' 


1 


Representations 9 » 5294 


1 ' 


9o5294 


1.39* K 


M 


1 


Interaction 0 0 2646 


1 


Oo2646 


! 


.i 1 

i , 


1 .. 


Within cells 906,8821 


132 


608705 


' 


t ^ 


1 


Total 932.2549 


135 






!i 

■■% 1 


1 


•Significant at P xs ,25 
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TABLE 12 

ANALYSIS OF VARiANCE OF '’GfiAPHEMlC'* CHOICE SCORES 
IN THE ONE-WEEK RETENTION TEST 



Source of 
Variation 


Sum of 
Squares 


df 


Mean 

Square 


F 


Context 


7 o 0662 


1 


7 0 0662 


I.l4* 


Representations 


6.1838 


1 


6.1838 




Interaction 


2,65^ 


1 


2.6544 




WitHin cells 


819.7351 


132 


6.2101 




Total 


83506395 


135 






♦Not significant 


TABLE 13 








ANALYSIS OF 


VARIANCE OF ”W 


RITINC 


SCORES 




IN THE 


ONE-WEEK RETENTION TEST 




Source of 
Variation 


Sum of 
'■'quares 


df 


Mean 

Square 


F 


Context 


16 0 2^26 


1 


16.2426 


1.50* 


\ 

Represent ations 


37 0 0662 


1 


37.0662 


3.42’»^ 


Interaction 


1,2%26 


1 


1.2426 




Witihin cells 


1430.5583 


132 


10.8376 




Total 


1485.1097 


135 







•‘‘Significant at P = .25 
♦♦Significant at P «= .10 
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Table l4 summarises the value of F for the column effects. 
The column effects or the difference in effectiveness between 
perceptual and graphemic representations in developing listening 
comprehension, which were significant at the level of P = .05 in 
the " perceptual" choice and " graphemic" choice measures immediately 
after training, largely lost their significance one week later. 

On the other hand, the "writing" measure showed an increase in 
significance a week later. 

TABLE 14 

COMPARISON OF VA'MTES OF F FOR GOL0MN EFFECTS 
ON MEASIfEES OF LISTENING COMPREHENSION 
IN THE IMMEDIATE AND ONE-WEEK RETENTION TESTS 



Measures 


Immediate 

Retention 


One -Week 
Retention 


"Perceptual" 

Choice 


4.50*** 


1.39* 


"Graphemlc" 

Choice 


4.S?*** 


NS 


"Writing" 


2. 21* 


3.42** 



•P = .25 
♦*P = olO 
♦**P = .05 



& 
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Tables 15 to 17 present the results of the t-tests. The 



significance of differences was tested between Experimental Groups 

I and II, between I and III, between III and IV, and between I and 

II combined and III and IV combined in ’’ perceptual* * choice, 
’’ graphemic” choice , and writing ” , all of which were measures of 
listening comprehension^ Since the hypotheses indicated the direc- 
tion of prediction in each comparison, the levels of significance 
were based on the one-tailed test. 



TABLE 15 

SIGNIFICANCE TEST FOR ’’PERCEPTUAL” CHOICE 



Groups 

Compared 


Mean 

(First Group) 


Mean 

(Second Group) 


®d* 


t 


P 


Immediate 

Retention 


I VSu II 


8.97 


8.H 


• 608 


.87 


.20 


I vs. Ill 


8.97 


7 088 


0608 


1.79 


.05 


I and II vs. 


Ill and IV 


17 o 4 i 


15o59 


0 

VO 

00 

0 


2.12 


.025 


III vs. IV 


7o88 


7o71 


.608 


.27 


NS 


One-week 

Retention 


I vs . II 


9.26 


8068 


. 636 


.92 


.20 


I vs. Ill 


9o26 


8 0 82 


• 636 


.69 


,25 


I and II vs. 
Ill and IV 


17o9^ 


16.88 


.899 


1.18 


,25 


III V 6 . IV 


8 082 


80 06 


0636 


2.20 


.15 



"s^s standard error, of a comparison based on the error mean square 
of the analy^sis of variance. 



df = 132 
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TABLE 16 

SIGNIFICANCE TEST FOR "GRAPHEMIC" CHOICE 



Groups 

Compared 


Mean 

(First Group) 


Mean 

(Second Group) 


®d* 


t 


P 


Immediate 

Retention 












I VSo II 


9ol5 


3.50 


0621 


1,06 


.25 


I VSo III 


9.15 


7 .88 


0621 


2.04 


.025 


I and II vs. 
Ill and IV 


17.65 


15.71 


.879 


2o21 


„025 


III vso IV 


7.88 


7.82 


0621 


o95 


c 20 


One -week 
Retention 






; 






I vs. II 


9o38 


8.65 


o604 


1.22 


.15 


I vs. Ill 


9.38 


8068 


o604 


1.17 


.15 


I and II vs. 
Ill and IV 


18.03 


17. 18 


.854 


1.00 


.25 


III vs. IV 


8.68 


8.50 


.604 


.29 


NS 



*8 standard error of a oomparison based on the error mean square 
of the analysis of variance « 

df =152 



V 



.1 



•'I 
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TABLE 17 

SIGNIFICANCE TEST FOR "WRITING" 



Groups 

Compared 


Mean 

(First Group) 


Mean 

(Second Group) 




t 


P 


Immediate 

Retention 












I vs. II 


6.79 


5.29 


.755 


1.99 


.025 


I vs. Ill 


6.79 


5 • 68 


.755 


1.48 


.10 


I and II vs. 
Ill and IV 


12.09 


11.44 


1.07 


.60 


NS 


III vs. IV 


5 •68 


5.76 


.755 


-.12 


NS 


One -week 
Retention 












I vs. II 


7.79 


6.91 


.798 


1.11 


.10 


I vs. Ill 


7.79 


6 .56 


.798 


1.55 


.10 


X and IX vs. 
Ill and IV 


ik.n 


12.62 


1.15 


1.85 


.05 


III vs. IV 


6.56 


6.06 


.798 


.65 


NS 



♦s standard error of a comparison based on the error mean square 
“ of the analysis of variance. 



df = 132 









Summarizing the results of the two-way analyses of 
variance (Tables 8 to 13) and the t-tests (Tables 13 to 1?), it 
was concluded that perceptual and graphemic representations made 
significant difference in the development of listening compre- 
hension of the Japanese words used in this experiment when listen- 
ing comprehension was measured immediately after traininge How- 
ever, the difference became less pronounced a week later, though 
the groups trained with perceptual representations still maintained 
higher means in all measures of listening comprehension. Hypothe- 
sis I, which predicted the superior effectiveness of perceptual 
representations, was supported only for immediate effects of train- 

I 

ing. 

None of the interaction mean squares obtained by the two- 
way analysis of variance (Tables 8 to 13) was large enough to give 
a significant F. The demonstration of Hypotheses 5 and k was 
unlikely. A further analysis of the data with the t-test testing 
the significance of difference between Experimental Groups I imd 
II and between III and IV (Tables 13 to 1?) showed little differ- 
ence between them<> Observation of the data indicated a trend 
opposite to the prediction made in Hypothesis 3 (higher means for 
Experimental Group I than for Group II) and a trend in conformity 
with the prediction made in Hypothesis 4 (higher means for 
Experimental Group III than for Group IV) » Hoirever, it was con- "v 
eluded that Hypothesis 3 and k were not statistically confirmed 
as far as listening comprehension was concernedo 
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II. READING COMPREHENSION 



In the second part of the retention tests the subject read 
a Japanese word in Romanized spelling and then chose an English 
word which he believed to be the equivalent of the Japanese word. 
Re did not hear the Japanese word pronouned by the native speaker 
as he had done in training and in the first part of the retention 
test. Reading comprehension as it is understood in this study is 
defined by the operation described above. 

As shown in Table iS, the^. means tended to be higher for 
reading comprehension than for listening comprehension for all 
groups in both the immediate and the one-week retention tests. It 
must be remembered that the scores for reading comprehension and 
those for listening comprehension are not comparable because the 



measure for reading comprehension provided only three alternatives 
to choose from, while the measures for listening comprehension 



provided four alternatives . However, the indication seems clear 
that the subjects showed no apparent diffi<^ulty when they were 



asked to j.ndicate understanding of Japsinese words without the aid 
of an auditory stimulus with which they were trained fpr recogni- 



tion and understanding of the Japanese words. No significance 
test of the difference between reading and iistenii^g comprehension 
was attempted because the measures for them were not comparable 



as has been mentioned. 
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TABLE 18 

MEANS AN3) STANDARD DEVIATIONS FOR LISTENING AND 
READING COMPREHENSION IN THE IMMEDIATE AND THE 
ONE-WEEK RETENTION TESTS 



Groups 

Compared 




I 




II 


III 


IV 




Mean 




Mean! 


M 


Mean 


.OD 


Mean 




The Immediate Retention 


















Test 


















Listening Comprehension 


















"Perceptual" Choice 


8o97 


2 ol 8 


8.44 


2o35 


7 088 


2o85 


7o71 


2.60 


"Graphemic" Choice 


9ol5 


' 0 ‘ 1 


8 o 50 


2o40 


7 088 


2 o 58 


7.82 


2.66 


"Writing" 


6o79 




3o29 


2 066 


5 068 


2 o 90 


5.76 


3o38 


Reading Comprehension 


















"Reading" 


9o56 


lo99 


8 o 88 


2 oll 


80 29 


2o84 


8.09 


2.61 


The One^Week Retention 
Tes¥ ^ 


















Listening Comprehension 


















"Perceptual" Choice 


9«24 


2ol9 


8 o 68 


2o92 


8 0 76 


2o59 


8.06 


2o73 


"Graphemic" Choice 


9o29 


2«53 


8062 


2o74 


8068 


2o37 


8.50 


2.30 


"Writing" 

t? 

Reading Gomprehension 


7o79 


3.24 


60 91 


2o98 


6 » 56 


3o39 


6.06 


3.54 


"Reading" lOo^O 


1 o 96 


IO 0 I 5 


2o64 


9,24 


2,96 


8.82 


2.98 
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Table l8 also indicates that Experimental Group I sbowad 
uniformly bighor means than the other three experimental groups 
in reading comprehension in both the immediate and the one-week 
retention tests « The summaries of the analysis of variance and 
covariance for the immediate and one-week retention tests are 
presented in Tables 20 to 23 o 

i.able 19 summarizes the values of F for reading cornpre-' 
hension obtained by both the analysis of variance and covariance o 
The F ratio obtained by the analysis of variance for reading 
cr^iprehension in the immediate retention test was significant at 
P = .10, while the F ratio obtained by the analysis of covariance 
by controlling the variance due to the SCAT scores was significant 
at p = ,03o The F ratio obtained by the analysis of variance 
for reading comprehension in the one-week retention test was sig- 
nificant at P s .05, while the F ratio obtained by the analysis 
of covai'iance was significant at P = .025o For reading compre- 
hension, higher values of F were obtained by controlling the 
variance due to the SCAT scores, indicating dependence of reading 
comprehension on mental ability as measured by SCATo 
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TABLE 19 

COMPARISON OF VALUES OF F BY THE ANALYSIS OF VARIANCE 
AND COVARIANCE ON THE MEASURE OF READING COMPREHENSION 
IN THE IMMEDIATE AND ONE-WEEK RETENTION TESTS 



Type of 
Analysis 



Immediate 

Retention 



One-Week 

Retention 



Analysis of 
Variance 

Analysis of 
Covariance 



2.55* 

2o68** 



2o90** 

3o23*** 



♦P = 

**P = ,03 
***P = o025 



TABLE 20 , 

ANALYSIS OF VARIANCE OF SCORES IN READING COMPREHENSION 
IN THE IMMEDIATE RETENTION TEST 



Source 


i 

Sum of Squares 


df 


Mean Square 


F Ratio 


Between Groups 


44o53 


3 


l4o84 


2»35* 


Within Groups 


7^0 71 


132 


5.83 




Total 


8l4,'24 


135 






♦Significant 


cit !P 0 XO 









i: 












TABLE Zl 




ANALYSIS OF COVARIANCE OF SCORES IN READING COMPREHENSION 
IN THE IMMEDIATE RETENTION TEST 



Source 


Sim of Squares 


df 


Mean Square 


F Ratio 


Between Groups 


Aa:olO 


3 


l%o05 


2o68^* 


WitKiu Groups 


686 u 91 


131 


3o2k 




Total 


729vGl 


25 % 






♦♦Significant at P 


^ .05 









TABLE 22 

ANALYSIS OF VARIANCE OF SCORES IN READING COMPREHENSION 
IN THE ONE-WEEK RETENTION TEST 



Source 


Sum of Squares 


df 


Mean Square F Ratio 


Between Groups 


61 o 9% 


3 


2 O 065 2o98** 


Within Groups 


939o82 


132 


7ol2 


Total 


1001.76 


135 




♦♦Significant 


at P = ,05 








TABLE 23 






ANALYSIS OF 


COVARIANCE OF SCORES IN 


READING 


COMPREHENSION 



IN THE ONE-WEEK RETENTION TEST 



Source 


Sum of Squares 


df 


Mean Square 


F Ratio 


Between Groups 


60 065 


3 


20,22 


3o23*** 


Within Groups 


819 0 00 


131 


6,25 




Total 


879065 


13% 




- 



♦•♦Sigaiflcaat at P * o023 
























Hypothesis 2 called for testing of the i*elative effective- 
ness of perceptual and graphemic representations in the development 
of reading comprehensiono Tables 24 and 25 show the summaries of 
the two-way analysis of variance for reading comprehension as 
measured immediately after training and one week latero Table 26 
presents the results from the t-tests, which tested for signifi- 
cance the differences between Experimental Groups I and III and 
between I and II combined and III and IV combined. 

TABLE 24 

ANALYSIS OF VARIANCE OF "READING" SCORES 
m THE IMMEDIATE RETENTION TEST 



Source of 
Variation 


Sum of 
Squares 


df 


Mean 

Square 


F 


Context 


6.6176 


1 


6.6176 ' 


1.13 


Representations 


56.0294 


1 


36.0294 


6.l8* 


interaction 


1 . 8824 


1 


1.8824 




Within cells 


769o7056 


152 


508311 




Total 


814.2550 


155 
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TABLE 25 

ANALYSIS OF VARIANCE OF "READING" SCORES 
IN THE ONE-WEEK RETENTION TEST 



Source of 
Variation 


Sum of 
Squares 


df 


Mean 

Square 


F 




Context 


4.9706 


1 


4,9706 






Representations 


56c 9412 


1 


560 9412 


7.80* 




Interaction 


O0O294 


1 


0.0294 






Within cells 


939-.8^33 


152 


7 0 1199 






Total 3 


1001.7645 


133 








♦Significant at P 


= cOi 












TABLE 26 










SIGNIFICANCE 


TEST FOR "READING" 


COMPREHENSION 






Groups 

Compared 


Mean Mean s^* 

(First Group) (Second Group ) 


t 


P 


Immediate Retention 












I VSo III 


9 0,56 




8c 29 5B6 


2 0 16 


0O25 


I and II VSo 
III and IV 


180 44 




16.38 c828 


2,49 


,01 


One’^Week Retention 












I vs. Ill 


10o50 




9o23 .647 


1,96 


,03 


I and II Ys. 
Ill and IV 


20 065 




18,06 ,915 


2,83 


.005 



’ * 



s , : 
d 



statidard arror of a comparison based on tbe error mean square 
of tbe analysis of variancOo 



df = 132 
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The results obtained by the two-way analysis of variance 
(Tables 2^ and 25) and by the t-test (Table 26) showed that 

rea<^~^ «pr comprehension developed with perceptual representations | 

was significantly superior to reading comprehension developed 
with graphemic representations both immediately after training 
and one week later o This phenomenon was in contrast to that of | 

listening comprehension ^ which showed no significant difference j 

in the relative effectiveness of perceptual and graphemic repre- 
sentations one week after trainings j 

Hypothesis 2 which predicted the superiority of the sub- 
jects who were trained with perceptual representations over the 
subjects who were trained with graphemic representations in [ 

reading comprehension was confirmedc I 

•I ■■ 

III. COMPHEHENSION OF "COLOR" NAMES AND "FIGHRE" NAMES 

There were 12 Japanese words used in the experiment, six | 

of which were "color" names o The other six were names for three [ 

■“ ( 

geometric figures and three objects, which were designated as | 

" figure" names . 

The retention test contained four different measures of j 

the comprehension of the Japanese words# The first three (i«e«, | 

" perceptual" choice , " graphemic" choice , and " writirg" ) constitu^ 
ted the first part . A measure for reading comprehension (i.o., 

" reading" ) constituted the second part . Each of these four 
measures tested the comprehension of six "figure" names# The 

> 

maximum possible siunmed score for "figure" names was also 24 as 
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1 

yiWi 




sfeown in Table 27., These summed measuros for "color” names and 
"figure" names were called "color" comprehension a^nd " figure" 
comprehension respectively. 

TABLE 27 

MAXIMUM POSSIBLE SCOHES FOR "COLOR" AND "FIGURE" COMPREHENSION 





Retention 

Measure 


Submeasure 


"Color" 

Comprehension 


"Figure" 

Comprehension 


"Perceptual" 
Choice (12) 


"Color'’ 
Choice (6)* 


6 


i 




"Figure" 
Choice (6) 




6 ^ 


"Graphemie" 
Choice (12) 


"Color" 
Name (6) 


6 






"Figure" 
Name (6) 




6 


"Writing" (12) 

\ 


"Color" ^ 
Name (6) 


6 






"Figure" 
Name (6) 




6 


"Reading" (12) 








t 


"Color" 
Name (6) 


C 




‘ 


"Figure" 
Name (6) 




6 


Maximum Possible Summed Score 


24 


24 



*The number in ( ) indieat#8 the maximum possible score. 

5 



» Color** comprcheasion : 

Table 28 shows that Experimental Group I had the highest 
means and that little difference existed among the other groups 
in both the immediate and the one-week retention ''tests. 

TABLE 28 

MEANS AND STANDARD DEVIATIONS FOR '’COLOR" COMPREHENSION 
IN THE IMMEDIATE AND THE ONE-WEEK RETENTION TESTS 



Group 


' 


1 




II~'~>^ 


II 






IV 




Mean 


SD 


vMean 


SD 


Mean 

* 




Mean 


SD 


Immediate 

Retention 


16.79 


5ol7 15.06 


4.73 14.65 


5.86 14.79 


5.44 


One-Week 

Retention 


17.91 


5.27 


16.62 


5.55 15.50 


6.09 


15.82 


5.86 



Tables 29 to 32 present the summaries of the analysis 
of variance and of covariance of the scores for "color" Gomprehen- 

*»% 

eien in the immediate and the one-week retention tests. The 
significance of the differences among the group means was slightly 
below the level of P = o25. In " color" comprehension « the analysis 
of covariance which controlled the variance due to the SCAT scores 
tended to give lower values of F. 
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TABLE 29 

ANALYSIS OF VARIANCE OF SOMMEB SCORES FOR "COLOR" 

COMPREHMSION IN THE IMMEDIATE INTENTION TEST 



Source 


Sum of Squares 


df 


Mean Square 


F Ratio 


Between Groups 


101.00 


5 


33.67 


4 

1.19 


Within^ Groups 


37 ?a. 7 S 


152 


28.28 




Total 


3833.76 


135 







TABLE 50 



ANALYSIS OF COVARIANCE OF SHMMBD SCORES FOR "COLOR" 
COMPREHENSION IN THE IMMEDIATE RETENTION TEST 


Source 


Sum of Squares 


df 


Mean Square 


F Ratio 


Between Groups 


86.5^ 


3 


28.85 


I0I3 


Within Groups 


5338.63 


131 


25.49 




Total 


5425.17 


154 


















TABLE 51 

ANALYSIS OF VARIANCE OF SUMMED SCORES FOR ••COLOR" 
COMPREHENSION IN THE ONE-WEEK RETENTION TEST 



Source 


Sum of Squares 


df 


M^ean Square 


F Ratio 


Between Groups 


117^61 


3 


39.20 


lo24 


Within Groups 


41?8o21 


132 


31.65 




Total 


^f295.82 


135 







TABLE 32 

ANALYSIS OF COVARIANCE OF SUMMED SCORES FOR "COLOR’^ 
COMPREHENSION IN THE ONE-WEEK RETENTION TEST 



Source 


Sum of Squares 


df 


Mean Square 


F Ratio 


Between Groups 


98.30 


3 


32.77 


. 1.20 


Within Groups 


3580.17 

♦ 


131 


27.35 




Total . 


3678.<t7 


13 ^ 








A« Shewn itt Table J53* no significaht differences existed 
between EAperinentel Groups I and II and between III and IV. 
Hypotheses 3 and were not conflraied In "color" comprehension. 
However, the differences between Experimental Groups I and III 
and between I and II combined and III and IV combined tended t.o 
be more significant one week later than immediately after train- 



iagt Hypothesia 1 was generally supported in ” color'* coaprshen" 
sion in both the inmediate and the one-’week retention testa. 

TABLE 33 

SIGNIFICANCE TEST FOR "COLOR" COMRREflSNSION 



Groups 

Compared __ 


Mean 

(First Group) 


Mean 

(Second Group) 


®d* 


t 


P 


Immediate Retention 












I ‘VS. II 


16.79 


15.06 


1.29 


1.34 


.10 


I vs. Ill 


16.79 

*#♦ 


14.65 


lo 29 


1.66 


.05 


I and II vs. 

Ill and IV - 


31.85 


29.44 


1 .82 


1.32 


.10 


III va. IV 


14.64 


14.79 


1.29 


- 0.11 


NS 


One-Veek Retention 












I vs. II 


17.91 


16.62 


1.36 


0.95 


.20 


I vs. Ill 


17.91 


15.82 


1.36 


1.77 


.05 


I and II vs. 
Ill and IV 


34.53 


31.32 


1.93 


1,66 


.05 


III vs. IV 


15.50 


15.82 

■i 


1.36 


— 0.24 


NS 



* 8 standard error of a eonpariaon based on the error mean square 
,\.T of .:the-'-^aly 6 i^ of .Tariance. 



^Figure” comprelieiision : 

Table 3^ ebows that Experimental Group I had the highest 
meana. and that Experimental Group IV had the lowest means among the 
four. 

TABLE 5^ 

MEANS AND STANDARD DEVIATIONS FOR ’'FIGURB” COMPRBiTOSION 
IN THj) immediate AND THE ONS-WEEK RETENTION TESTS 



Groups 




I 




II 




III 




IV 




Mean 


SD 


Mean 


§s 


Mean 


SD 


Mean 


St 


Immediate 

Retention 


17.68 


%.60 


16,06 


3.76 


13.09 


4.49 


14.39 


5.39 


One-Week 

Retention 


18.9^ 


4.06 


17»79 


3.10 


17.74 


4.64 


13.62 


3.12 



Tables 36 to 39 present the summaries of the analysis of 
Tariance and covariance of the scores for ” figure'V comprehension in 

the immediate and the one-week retention tests* The significance of 

. . ... :■ ■ 

the. M^ among the group means reached the level of P s ,03 

* 

or hatter* Xn contrast to ** colQr** comprehensiott t the analysis of 
covariance for ” figure** eomprehenBi.on * in which the variance due to 
the SCAT scores ms oontroil^^^ higher values of ? 

(Tahie 35 )* indicating that »* figure** ccmprehension was more dependent 
thim **color** ooiiprehension on mental ability as measured by SCAT . 





TABLE 35 

COMPARISON OF VALUES OF F B1 TIE ANALYSIS OF VARIANCE AND 

j 

COVARIANCE ON THE MEASURE OF ’’FIGURE” COMPREHENSION IN THE 
IMMEDIATE AND ONE-WEEK: RETENTION TESTS 



Type of 
Azialysis 


Immediate 

Retention 




One-Week 

Retention 


Analysis of Variance 


2,98* 




2,89* 


Analysis of Covariance 


3,07* 




3 , 60 ** 


♦P = .05 








♦■►P = ,025 








TABLE 36 






ANALYSIS OF VARIANCE OF 


SUMMED SCORES FOP. ’’FIGURE” 


COMPREHENSION IN THE 


IMMEDIATE RETENTION TEST 

1 ■ ■ 

* * * 

* t 




Source Sum of Squares 


df 


Mean Square 


F Ratio 


Between Groups 188,77 


3 ■■ ■■ 


62 o 92 


2,98* 


Within Groups 2790,29 


132 


21,14 




Total \ 2979.06 


135 















*Signlfleaiit at P s • 05 
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I 

I " 

I ANALYSIS OF COVARIANCE OF SUMMED SCORES FOR ’'FIGURE” 

COMPREHENSION IN THE IMMEDIATE RETENTION TEST 



I 



11^ Source 


Sum of S(|uare6 


df 


Mean Square 


F Ratio 


^ Between Groups 


180o29 


3 


60.10 


3.07* 


* Within Groups 


2563 o 16 


131 


19.58 




m Total 


27%5o^5 


13^ 






^Significant 


at P = o05 









TABLE 38 

ANALYSIS OF VARIANCE OF SUMMED SCORES FOR ’’FIGURE” 
COMPREHENSION IN THE ONE-WEEK RETENTION TEST 



I 

I 





Source 


Sum of Squares 


df 


Mean Square 


F Ratio 


Between Groups 


195.85 


3 


65o28 


2 89* 


Within Groups 


2978.09 


132 


22*56 




Total 


5173.9'^ 


135 




• - 


♦Significant 


at P a *05 




1 











I' 





,• 

j- 







■; • 
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TABLE 59 

ANALYSIS OF GOVAIIANCE OF SUMMED SCORES FOR "FIGURE” 
COMPREHENSION IN THE ONE-WEEK RETENTION TEST 



Source 


Sum of Squares 


df 


Mean Square 


F Ratio 


Between Groups 


209.08 


3 


69«69 


3o60*^ 


Within Groups 


2535.88 


131 


19o36 




Total **" 


27^^. 96 


15^ 




' 



* ♦Significant at P = o025 



When the t-test was perfomedi between groups as shown in 
Table 4o, no significant differences were found between Experimental 
Groups I and II in both the immediate and the one-wAek retention 
tests. Hypothesis 3 was not confirmed. Experimental Grcap III ex- 
celled Experimental Group IV on ,the one-week retention test with a 
difference which was significant at the .05 leveju Hypothesis k 
was supported one week after training. The differencea between 
Experimental Groups I and III and between I and II combined and III 
and IV combined generally reached satisfactory levels of signifi- 
cance on both the immediate and one-week retention tests. Hypothesis 
1 was statistically supported for "figure" comprehension. 
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TABLE ho 

SIGNIFICANCE TEST FOR "FIGURE" COMPREHENSION 



Groups 

Compared 


Mean 

(First Group) 


Mean 

(Second Group) 


Sd* 


t 


P 


Immediate Retention 












I vs. II 


17,68 


16,06 


1,11 


1.46 


.10 


I vs. III 


17.68 


15.09 


1,11 


2.33 


.025 


I and II vso 
III and IV 


33.74 


29.68 


1.57 


2,58 


.01 


III vs. IV. 


15.09 


14,59 


1,11 


0,45 


NS 


One-Week Retention 












I vs. II 


18.94 


17.79 


1.15 


1.00 


.20 


I vs. Ill 


18,94 


17.73 


1,15 


1.05 


.15 




m 










I and II vs. 
Ill and IV 


36.73 


33.33 


1,63 


2.07 


.025 


III vs. IV 


17.73 


15.62 


1.15 


1.84 


.05 



*Sj3 standard error of a comparison based on tbe error mean st^uare 
# of the analysis of varianceo 

df == 132 



I 



I 



I 

I 

t 












I 

I 

I 
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IV. fiEMINISCKNCE 



In Table 4l the means and standard deviations for listen- 
ing and reading comprehension in the one-week retention test are 

presented next to those from the immediate retention, test for 

r 

ease of comparison. All four treatment groups uniformly showed 
higher means in all categories of measure one week later than 
immediately after training. 

The difference between the means in the immediate and the 
one-week retehtion tests was tested for significance by the t-test 
for correlated means (McNemar, 1962, p. 101). Tables 42 to 48 
present the results of the t-test with the means and the reliabil- 
ity coefficient £>r each type of measure. Since no prediction 
was made before the study was conducted, the levels of signifi- 
cance shown on the tables are based on the two-tailed test. 

Tables 42 and 43 indicate that Experimental Groups III and 

IV, which were trained with graphemic representations, tended to 

* 

show greater amount of reminiscence in both ^ perceptual" choice 
and "graphemic" choi c e measures than Experimental Groups I and 
II. They both showed significantly better comprehension of Japan- 
ese words when they were required to indicate it by choosing 
proper English words (or graphemic representations) with which 
they were trained. 

however, in " writing" and " reading" measures (Tables 44 
and 46) Experimental Groups I and II, which were trained with per- 
ceptual representations tended to show not only higher Initial 
scores immediately after training but also a greater amount of 



if.*. 
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fNWk 

reminiscence one week later than Experimental Sroups III and IV,. 

Generally, reminiscence in ” color” comprehension was not 
large (Table 46) » In contrast, ” fignre” comprehension showed 
significant amounts of reminiscence^ one week after training (Table 
47)0 When the total scores were, compared between those obtained 
immediately after training and those obtained one week later, the 
differences were generally significant at the oOl to o02 levels 
for all four treatment groups (Table 48 )o 













!■ 




















I 

i 



66 



I 

I 

I 

I 

I 

I 

I 

I 

I 

fl 

I 

I 

I 

I 

% 



TABLE 41 

MEANS AND STANDABD DEVIATIONS FOR LISTENING AND READING 
COMPREHENSION IN THE IMMEDIATE AND THE ONE-WEEK RETENTION TESTS 



Group 




I 


■ 13 




III 




IV 




Mean 

•wmmmmmmm 


SD 

mmmam 


Mean 


SD 


Mean 


SD 


Mean 


SD 


’’Perceptual" 


8.97 


2.l8 


8,44 


2.33 


7.88 


2.85 


7.71 


2.60 


Choice 




Idl 


8,68 


2.92 


8.76 


2.39 


8,06 


2.73 


’’Color" 


4.35 


1.50 


4.06 


1.43 


3,71 


1.80 


5.74 


1.56 


Choice 


4.44 


ljt6 


4,l8 


1^21 


4,12 


Ml 


Ml 


1.64 


"Figure" 


4.62 


1.21 


4.58 


1.18 


4.18 


1.45 


3,97 


1 , 45 . 


Choice 


4,79 


1.09 




1.52 

tHKMMiMlM* 


4,65 


1,20 


4.09 


1.38 


"Grapheaic" 


9,15 


2.6l 


8,50 


2.40 


7.88 


2,58 


7,82 


2.66 


Choice 


9o29 


2.33 


8^2 


2.74 


8.68 


2,37 


8,50 


2,30 


"Color" 


4.38 


1.58 


4.18 


1.40 


4.03 


1,66 


3,97 


1.36 


Choice 


4.44 


1.38 


4.15 

mmKmmmmim 


hS2. 




1^ 


4.21 


1.47 


"Figure" 


4.76 


.30 


4.32 


1.34 


3 083 


1.33 


3.85 


1.64 


Choice 




l.l6 


4,4? 


1.42 


4.82 


1.19 


4.29 


1.09 


"Writing" 


6.79 


3.45 


3.29 


2.66 


5.68 


2.90 


5.76 


3.78 




7-79 


3.24 

mmmammmm 


6.91 


2.98 

mmmamrnm 


6,56 


Ml 


6.06 




"Color" 


3.a4 


1,83 


2.74 


1.48 


2.74 


1,80 


2.91 


1.83 


Choice 


5.8a 


1.82 


3.47 


1,67 


2.97 


2,12 


3,24 


1,76 


"Figure" 


3.56 


1.83 


2.56 


1,56 


2.94 


1.54 


2.85 


1.96 


Choice 




1.68 


5.44 


1.69 


3,39 


1.54 


2.32 


Ml 


"Reading" 


9.56 


1.99 


8.88 


2.11 


8.29 


2,84 


8.09 


2.61 




10.50 


1.96 


10.15 


2.64 


9.24 


2.96 


8.82 


2 ^ 


"Color" 


16.79 


5.17 


15.06 


4.73 


14.65 


5.86 


14.79 


5.44 


Comprehension 


17.91 


3.27 


16.62 


2^ 


15.50 


6.09 


15.82 


Mi 


"Figure" 


17.68 


4.60 


16.06 


3.76 


15.09 


4.49 


14.59 


5.39 


Comprehension 




4.06 


UiOSL 


5.10 

■MHMMeMP 


17.74 


4.74 

enHHMKaiet 


15.62 


4.12 


Total 


34.47 


9.23 


5i'.24 


8.07 


29-76 


9.68 


29.38 


10.02 


Comprehension 


36.85 


8.93 


^4.4l 


10.05 


32.94 


10.30 


31.44 


10.38 ' 



^Hnderllned figures are from the one-week retention test, 
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TABLE kZ 

SIGNIFICANCE TEST BETNEEIf THE IMMEDIATE AND 
ONE-WEEK BETENTION IN **PESCEPTUAL** CHOICE 









- 



Group 


Mean 

( Immediate ) 


Mean 

(One-Week) 




®d** 


t 


p *** 




8.97 


9.24 


.69 


.297 


.89 


NS 


II 


8.44 


8.68 


.64 


.396 


.59 


NS 


III 


7.88 


8.76 


.61 


, 4 l 4 


2.13 


.05 


IV 


7.71 


8.06 


.77 


.311 


1,13 


NS 


^xx' 


reliability coefficient 










®d- 


standard error of difference 


between 


correlated meaas 




• 4>«p* 


two-tailed 


TABLE 43 












SIGNIlr ICANCE TESTS BETWEEN 


THE IMMEDIATE AND 








ONE-WEEK BETENTION IN »GBAPHEHIC** 


CHOICE 


* 




Group 


Mean 

(Immediate) 


Mean 

(One-Week) 


r 

XX 


®d 


t 


P 


I 


9.15 


9.29 


.52 


.400 


.37 


NS 


II 


8.50 


8.62 


.68 


.539 


.33 


NS 


m 


7.88 


8.68 


.74 


.308 


2.58 


.02 


IV 


7.82 


8.50 


.71 


.327 


2.07 


.05 



- ii. ■■ . V 




W "i 
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TABLE kk 

SIGNIFICANCE TEST BETWEEN THE IMMEDIATE AND 
ONE-WEEK BETENTION IN "WRITINQ** 



Group 


Mean 

(Immediate) 


Mean 

(One-Week) 


••x* 


«d 


t 


P 


I 


6.79 


7.79 


o8l 


. 555 


2.82 


.01 


II 


5.29 


6.91 


.64 


o4ll 


5.94 


.001 


III 


5;68 


6,56 


.67 


.446 


1,98 


.1 


IV 


5.76 

1 


6 o 06 


c 

00 

o 


o575 


0.79 


NS 






TABLE k3 












SIGNIFICANCE TEST BETWEEN THE IMMEDIATE AND 








ONE-WEEK RETENTION IN 


»'READiNG»» 









Group 


Mean 

(Immediate) 


Mean 

(One-Week) 


'xx 


®d 


P' 


I 


9.56 


10.50 


.67 


,274 


i.hy .01 


II 


8.88 


10.15 


.51 


.412 


3.07 .01 


III 


8.29 


9.24 


. 62 


.451 


2.18 .05 


IV 


8.09 


8.82 


.75 


.544 


2.14 .05 






I 



i 



't 



TABLE kS 



SIGNIFICANCE TEST BETWEEN THE IMMEDIATE 

AND ONE-WEEK DETENTION IN ••COLOH" COMPREfflSNSION 

J 



Group 


Mean 

( lamedlate) 


Mean 

(One-Week) 




°d 


t 


P 


I 


16.79 


17.91 


.76 


.616 


1.81 


.1 


II 


15.06 


16.62 


.75 


.659 


2.37 


.05 


III 


14.65 


15.50 


.88 


.494 


0.83 


NS 


IV 


14.79 


15.82 


.84 


.531 


1.94 


.1 





TABLE 47 

SIGNIFICANCE TEST BZfWEBN THE IMMEDIATE 
AND ONE-WEEK RETENTION IN "FIGDRE** COMPREHENSION 


% 


Group 


Mean 

y(Xme4iat«) 


Mean 

(One-Week) 


r 

XX 


»a 


t p 

'1 


I 


17.<58 


18.94 


.85 


.412 


^ i 

3.07 .01 


II 




17.79 


.80 


« 528 


3.29 .01 


III 


15.09 


17.74 


.66 


.645 


4.10 .001 


XV 


l't.59 


15.62 


.84 


.510 


2.02 .1 
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TABLE 48 

SIGNIFICANCE TEST BET«iEN IHHEDIATE 
AND ONE-WEEX RETENTION IN TOTAL COMPREHENSION 



V. RELATIONSHIPS BETWEEN MENTAL ABILITY SCORE (SCAT) 
AND COMPRSESNSION OF JAPANESE WORDS 



Tablo 49 prtsants P«arso& product-noaaat coafflelents 
batwaan tha naatal ability acoras (SCAT) and tha dlffarant kinda 
of aaafuraa of tba eoapjrahanoion of Japanasa words in tha louiadi* 
fta and tha ona-waak ratantion tasts* 






■'•>, 'V 05 . 
../• - : •'•• , 



: i . 



’'V 






•; ■ f 



. . i--. 
.1'' ' 



•: ^ 









. V i: ■ _ f,: 1':j _ . ■ a’ . ' , £ . 






S '■ 






■'T 









Group 


Maan 

( Inmadiata) 


Maan 

(Ona-Waak) 




“d 


t 


P 


I 


34.47 


56.85 


.82 


.926 


2 .T/ 


.02 


II 


31.24 


s't-.'n 


0 

00 

a 


1.086 


2.92 


.01 


III 


29.76 


32 . 9 ** 


.84 


.964 


5.30 


.01 


IV 


29.38 


51.'»'* 


CO 

a 


.825 


2.50 


.02 
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TABLE k9 








1 


CORREUTION COEFFICIENTS BETWEEN MENTAL ABILITY SCOBE (SCAT) 




1 


1 * 


AND THE COMPBSHENSION OF 


JAPANESE WOBBS 


IN THE IMMEBIATE 






1 

i. 


ANB THE ONE-WEEK HETSNTION TESTS 




'1 


i 


Group I 


II 


III 


IV 


1 


4«n4> 

I 


lauiodiate Botontion 








I' 


3 

ii 


•tperceptual" 

Chole# .25 


.22 


. 37 * 


. 36 * 


I 


i 


"Grapheaic” 

Cholea »15 


.27 


.33 


.27 


1 


'] mm 


"Writing” .27 


.24 


.21 


. 34 * 


1 


"Saading” .^^2• 


.22 


AO* 


.26 


I 


i 

1 


"Color” 

CoaprehanBiott • JO 


.22 


.37* 


. 38 * 


1 


1| 


"Figura” 

ConprahanBion .24 


o33 


.32 


.26 


1 




Total .29 


.29 


o37* 


.35* 


1 


1 ^ 


Ona-Waak latantion 








1 


1 ' 


"P^roaptual” 

pjliaiar .55* 


.25 


. 37 * 


. 36 * 


1 


j;f ■ 


"Grapkaaio” 

Choica .36* 


, m , -V 


.45** 

1 


.44** 


; 








.47** 


#38* 


'1 


l|;; ■ 














,'.,#^34? a 


a a -..=29 ■ 


4G*.-:vw- 


.48^t 




tilfti'';' ■ 


■ ■ .32 ' ' ' ' 


... ' • 


At^** " / ’ 


. 36 * * J;' 


• ■ i' 


m&mi 
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Qeneraiiyt the correlation coefficients between the SCAT 
scores and the test scores were higher for Experimental Groups III 
and IV, trained with graphemic representations, in comparison to 
Experimental Groups I and II, trained with perceptual representa- 
tions. 

Experimental Group II, which was trained with perceptual 
representations with discrimi'^native context (two other representa- 
tions beside the proper one), consistently showed lower relation^ 
ships between mental ability and the comprehension of Japanese 
words in comparison with the other groups. Only when subjects in 
this group were required to write the English equivalent for a 
Japanese word they heard (i.e., "writing”) one week after training, 
their scores showed a significant corrol^tion between mental ability 
and test scores. 

Furthermore, Experimental Group II generally showed no increase 
in the values of correlation coefficients in the second retention 
test, while the other three groiipe showed higher and more significant 
correlation coefficients between mental ability and the comprehension 
of Japanese words one week after training. 

VI. TEST SELIABIMTY 

The immediate and the one-week retention tests can be con- 
sidered as ?;>arallel tests because one was simply a random arrangement 
of the identical items in the other. Table 50 presents the corre- 
lation coefficients between the immediate and the one-week retention 

0 

tests for different kinds of measures for the four treatment groups. 
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The maximum poeeible score for each measure is indicated because 
a longer measure is expected to show higher reliability. 



TABLE 50 

BELXABILITY OF THE DETENTION MEASHHES 



Maximum 



Group 


Possible Score 


I 


II 


III 


IV 


"Perceptual” 

Choice 


12 


.69 


.63 


• 6l 


.77 


"Graphemic" 
Choj ce 


12 


.52 


• 68 


.7 k 


.71 


"Writing" 


12 


.81 


.6k 


.67 


.30 


"Reading" 


12 


.67 


.51 


.62 


.75 


"Color" 

Comprehens5.on 


2k 


.76 


.73 


.87 


.8% 


"Figure" 

Comprehension 


2k 


.85 


.80 


.66 


.8^f 


Total 

Comprehension 


kQ 


.82 


.80 


.m 


.89 
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CHAPTER IV 



DISCUSSION AND CONCLUSIONS 



Relative effectiveness of perceiptiial and grapHemic representation^^^ 



The first major objective of the present 
determine the relative effectiveness of 



experiment was' to 
and graphemic 

representations in learning the concepts of foreign-language words, 
The design of the experiment required training for listening com- 



I 



1 

i 




I 




prehension with perceptual and graphemic representations and test- 
ing for listening and reading comprehension o 

Generally, training with perceptual representations resulted 
in better listening comprehension immediately after training when 
it was measured by the ” percep tual** choice and ’ ’graphemic” choice 
measures but not the ’’ writing” measure (Table 51 )» However the 
difference between the subjects trained with perceptual representa- 
tions and those trained with graphemic representations tended to 
disappear after a week except when it was measured by the ’’ writing” 
measure y which showed an increase in significance insteado 

The measures of reading comprehen s ion and ’’ figure” compr e- 
hension showed more significant differences between the subjects 
trained with perceptual representations and those trained with 
graphemic representations both immediately after training and one 
week later (Table 51 )• It is also observed that the measures of 
’’ writing” « ’’ color” comprehension , ” f igrAr e” c ompr ehension » and 
reading comprehen(:»ion either increased or maintained the level of 
significance from immediately after training to one week later* 



K 
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75 



TABLE 51 

COMPARISON OF VALUES OF F FOR COLUMN EFFECTS 
IN THE IMMEDIATE AI^D ONE-WEEK RETENTION TESTS 



Measure 


Immediate Retention 


One-Week Retention 


’’Perceptual” 

Choice 


4 . 49 *** 




1 . 59 * 


’’Graphemic” 

Choice 


4 087*** 




jum mo mm 


’’Writing” 


w «« 




5 . 42 ** 


’’Color” 

Comprehension 


lo 75 * 




2.76** 


’’Figure” 

Comprehension 


6.62**** 




4 o 51 *** 


Reading 

Comprehension 


60 18**** 




7.80***** 


Total 

Comprehension 


4,25*** 




4.08*** 



•P = «25 
**P = olO 
•♦*P = .05 

♦***p = .025 
= .01 



These measures seem to meiasure somewhat different aspects of verbal 
comprehension than the other two measures (* ^perceptual» choice and 
” graphemic'V choice )» 

The correlation coefficients between the scores on different 
measures and the SCAT scores were mostly non-*significattt fo^ the 
subjects trained with perceptual representations (Table 51 ) » From 



I 



r 
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these coefficients it was not possible to decide whether one 
measure was more related to mental ability as measured by SCAT 
than another o However, the higher values of F obtained by the 
analysis of covariance as compared to the analysis of variance 
for column effects on the measures of reading comprehension and 

I 

“ figure” comprehension (Table 52) indicated that the scores on 
these measures were positively related to the SCAT scores o 

It may be suggested that<, while all subjects trained with 
perceptual representations showed superior verbal comprehension 
immediately after training as compared with those trained with 
graphemic representations, those with higher mental ability 
(higher verbal. ability) would show greater differences one week 
later o Further studies must be designed to probe the long-term 
effects of training with perceptual representations o The inter- 
action among the level of mental ability , tjhe kind of represen- 
tations . and the type of measures must be explored in future 
studies. 

The perceptual representations used in this study were not 
of a single category. They included colors, line drawings of 
common objects, and geometric figures. The only comparison made 
in the statistical analysis in this study was between “ color” 
comprehension and “ figure” comprehension . The subjects trained 
with perceptual representations generally showed greater 
superiority over the subjects trained with graphemic representa- 
tions in “ figure” comprehension than in “ color” comprehension 
(Tables 33 cmd 40)» Additional studies involving a single 
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TABLE 52 



COMPARISON OF VALUES OF F BY ANALYSIS OF VARIAI^CE 
ANP COVAHIANCB IN THE IMMEDIATE AND ONE-WEEK RETENTION TESTS 





Immediate 


Retention 


One -Week Retention 


Measure 


Analysis of 
Variance 


Analysis of 
Covariance 


Analysis of 
Variance 


Analysis of 
Covariance 


"Perceptual” 

Choice 


1.78* 


1.84* 


1.25 


1.48* 


"Graphemic” 

Choice 


lo99* 


1.97* 


0.85 


0.89 


"Writing” 


lo4if* 


1o38 


1.68* 


1.88* 


"Color" 

Comprehension 


lel9 


1.15 


lo24 


lo20 


"Figure” 

Comprehension 


2.98*** 


5.07*** 


2o89*** 


3.60**** 


Reading 

Comprehension 


2o55** 


2o68*** 


2. 90* ** 


5.24**** 


Total 

Comprehension 


2.11* 


2.16** 


1.85* 


2.11* 



*P » *25 

**P = olO 

***p ss ,05 

♦♦•♦P a ,025 



category of perceptual representations in each of the studies 
should give more infoi-mation on the relative effectiveness of dif- 
ferent categories of perceptual representations o Comparisons 
between mixed and single categories of perceptual representations 
should also be made (the design of this study did not permit such 
an analysis >0 

Training with perceptual representations is obviously less 
dependent on verbal ability than training with graphemic represen- 
tations o The scores of the subjects trained with graphemic 
representations generally showed higher correlation coefficients 
between various measures of listening and reading comprehension 
and the SCAT scores than those trained with perceptual representa- 
tions » Many of the coefficients were significant at P = o05 
immediately after training.. They were even higher one week later 
(Table ^9)o This is understandable since the SCAT score is heavily 
dependent on verbal ability o This increase in correlation one week 
after training between the measures of listening and reading compre- 
hension and the SCAT scores was also observed for those who were 
*> trained with perceptual representations o However « the indication 
seems clear that the develop/nent and retention of listening and 
reading comprehension is more dependent on the subject's mental 
ability when he is trained with graphemic representations tnan with 
perceptual representations. 

Influence of discriminative context ; 

This study was designed as an exploratory investigation of 
the influence of the discriminative context. The discriminative 



eoritest employed included perceptual representations of different 
categories, namely, colors and line-drawings of geometric figures 
and common objects# However, the context actually probably 
functioned very little as a di 3 crim i native context since the rele- 
vant stimulus was always indicated with an arrow# The subject 
could simply look for an arrow and then focus his attention solely 
on the representation thus indUicatedo Any perceptual or conceptual 
influence exerted by t’he other stimuli in the context was more or 
less incidental# 

The same may be said of those who were trained with graphemic 
representations. The subjects who were sixth graders should be able 
to pay attention only to the English word (graphemic representation) 
indicated with an arrow and ignore the others in the context# 

However, the results of the study generally suggested that 
the influence of the context was interfering, though the obtained 
differences between the groups with diBcrimiiiative context and 

I. 

without discriminative context did not reach an acceptable level 
of significance. 

Additional studies on the influence of discriminative con- 
text should be conducted with perceptual representations of a 
single category (oog», colors or geometric figures). It is also 
esseiitial that the subject should be required to make a choice from 
among several alternatives so that he must discriminate the rele- 
vant stimulus from others. ' 



Listening comprehension : 

This study was primarily concerned with the development of 
listening comprehension. The paradigm of training called for 
learning from modified paired associate lists in which the stimu- 
lus terra (foreign-language word) was heard by the subject and the 
response term (perceptual or graphemic representation) was presented 
visually . This paradigm of learning is by no means the most p9wer- 
ful one, but the results generally indicated strong and lasting 
listening comprehension. In fact, a number of subjects in all ex- 
perimental groups reached the maximum possible score on some or all 
of the measures of listening and reading comprehension, on both 
immediate and the one-week retention tests. 

This is remarkable in view of the fact that the subjects were 
allowed very little active part in learning. They were not allowed 
to pronounce foreign-language words. They did not call aloud or 
write graphemic representations. They simply listened to a tape 
recording and read the training booklets. This seemingly passive 
learning situation nevertheless resulted in sufficiently strong 
listening comprehension. 

The child spends the first few years mainly in listening to 
adult utterances. His listening comprehension far esiceeds his 
ability to speak in the early stage of language development. How- 

'j, 

ever, in the audio-lingual method of learning a second-language, 
it is customary to encourage the student from the beginning to 
imitate the instructor's pronunciation of foreign-language utter- 
ances. The student is usually not given sufficient opportunity 
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for slciply listening to foreign* language utterances. Initial 
development of liotening oomprelaension alone is usually not eanpha- 
slsied. 

However, one of the implications of this study is that 
listening may be a very p\?werfiiX avenue of learning, and listeniag 
comprehension can be enduring learning. This is further attested 
by the phenomenon of reminiscence which showed significantly higher 
retention scores a week later than immediately after training. 
However, as has been mentioned, the power of listening in verbal 
learning must be tested over a longer period of time than allowed 
in this study. 

Further studies employing listening as an avenue of learning 
must be designed to determine the optimum arrangement under which 
listening comprehension mciy be developed. For instance, listening 
(eog., sound of '*aka") may be followed by the graphemiC or percep- 
tual representation (as in this study) by listening (e.g., sound 
of ”red”), by the perceptual representation and listening (Oogo, 
red color and sound of "red”), or by the perceptual representation 
and performance (eogo, picking up red paper), etc. 

Reading comprehension 

This study showed that direct transfer may take place from 
listening comprehension to reading comprehension at least on the 
single-word utterance level when the orthography of the second 
language is very similar to that of one's native language. 

Buring training the subjects were not allowed to pronounce 
the foreign-language words. They heard the foreign-language words 
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but did not see the orthographic transcriptions of these words o 
They read the orthographic transcriptions (or fiomanized spelling) 
of these words for the first time in the test after trainingo 
However, the subjects showed no more difficulty in understanding 
w^at they read (or Japanese words in Homanized spelling) than 
what they heard (or Japanese words pronounced by a natii’^e speaker) 
in the testo 

One implication is that an effective training in listening 
comprehension may go a long way in helping the student in the 
development of reading comprehension if the foreign-language is 
presented in orthography similar to one *^8 native ..language o 

Reminiscence 

Generally the scores on the one-week retention test were 
significantly higher than those on the immediate retention test 
for all ei!perimental groups.. This is remarkable in view of the 
fact that the subjects were not corrected for wrong responses 
they made in the immediate retention test and did not have an 
opportunity to hear the Japanese words again until the one-week 
retention test<. The higher scores in the second retention test 
were due to correct responses made where the last responses made 
were wrong » 
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CONCLUSIONS 

The following conclusions were drawn from the results of the 
present study: 

1. Training with perceptual representations reeulted in 
superior listening comprehension of the Japanese words used in this 
experiment than training with graphemic representations when 
measured immediately after training by the ability to choose proper 
perceptual representations ( “ perceptual” choice ) and graphemic 
representations ( ’’ graphemic ” choice ) o However, the superiority in 
listening comprehension thus measured largely disappeared one week 
after training. 

Hypothesis 1 was confirmed by the results of the immediate 
retention test. 

2. Training with perceptual representations resulted in 
superior listening comprehension of the Japanese words used in this 
experiment than training with graphemic representations when 
measured one week after training by the ability to write the English 
equivalent for a Japanese ’#ord (^ writing” ). 

Hypothesis 1 was confirmed by the results of the one-week 
retention test. 

5. Training with perceptual representations resulted in 
superior read .v\ g comprehension of the Japanese words used in this 
experiment compares to training with graphemic representations when 
it was measured both immediately after training and one week later . 

Hypq thesis wnS Cuufiria«u bj the reSUltS Of both the imme- 

diate and one*week retention tests. 



Sh 



Training witix or without discriminati/e context of 
perceptuai representations did not result in significant differ- 
ences in listening comprehension either immediately after training 
or one week later. 

Hypothesis 3 was not confirmedo 

5o Training with or without discriminative context oif 
graphemi c r epr es ent at ions did not result in significant differen es 
in listening comprehension either immediately after training or one 
week later. 

Hypothesis h was not confirmedo 

6o Training with graphemic representations without discrimi- 
native context resulted in better lis tening compr ehension of figure " 
names than training with discriminative context of graphemic repre- 
sentations when it was measured one week after training. 

Hypothesis 4 was confirmed in the one-week retention test for 
” figure” name. 

There seems to be direct transfer from listening compre- 
hension to reading comprehension when similarity of orthography 
exists between the second language and the native language. 

8. Training with perceptual representations generally 
resulted in more significant reminiscence one week after training 
than training with graphemic representations. 

9. Reminiscence for ”figure” names was generally more sig- 

j 

nif leant than reminiscence for color names. 

10. Training with perceptual representations not only 
resulted in better listening comprehension but depended less, on 
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mental ability than training with graphemic representation. How- 
ever, the development of more permanent listening comprehension 
seems to depend on mental ability whether training is done with 
perceptual or graphemic representationso 

Implications for verbal learning and further inYestigation : 

1. Verbal learning begins with listening in humans, and a 
verbal learning paradigm involving listening applied to training 
probably will result in lasting verbal comprehension ^both listen- 
ing and reading). Experimentation in verbal learning should 
incorporate listening in its designs in order to explore the func- 
tion and nature of listening in human learning . 

2. Verbal learning paradigms with two different modes of 
stimulus input (e.g. , listening and perceptual representations, as 
in this study) when applied may result in superior retention, 
greater than that achieved by applying paradigms with one mode of 
stimulus input (eog. , traditional patired-associate studies with 
both the stimulus and response terms presented in printed form). 

Verbal learning must be studied by comparing single modes 
of stimulus input (e.6*» visual) and different modes of stimulus 
input (e.g., visual versus auditory). 

Paradigms which involve within-mode comparisons may include 
the following: 

Visual 

. (l) Graphemic representation -- graphemic representation 
(e.g«| nonsense syllable — English word). 
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(2) . Graphemic representatioa -- perceptual representa- 
tion (e.go, nonsense syllable »- patch of color). 

Audit ,j*y 

(1) Listening — listening (e.g., sound of "aka” — 
sound of ”red'‘) . 

Paradigms which involve between-mode comparisons may include 




the following: 

Visual-auditory or auditory-visu al 

(1) Graphemic representation — listening (oog,, AKA — 
sound of ”red*V). 

(2) Percepl^ual representation — listening (eog,* patch 

¥■ 

of red — sound of ‘»aka”). 

Audi t ory-per f onaanc e 

(1) Listening — performance (e.g,, sound of ’’yaburu'* — 
tearing paper). 

Visual -performance 

(1) Graphemic representation — performance (e.g,, 
lABVPV — tearing paper), 

liiplications for foreign-language teaching and further studies : 

1, Pupils with both high verbal ability and low verbal 
ability seem to develop better listening comprehension with percep- 
tual representations than with graphemic representations. However, 
the relative effectiveness of different categories of perceptual 
representations must be further investigated as suggested by the 
comparison of "color” and " figure" ceaprehension in this study, 

t 

¥ 
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Initial emphasis on the development of listening com- 



prehension not only seems natural according to the pattern of 



language development in early childhood but seems wise because 
listening comprehension may be developed with apparent ease to 
considerable strength with the aid of perceptual representations 



as indicated by a number of subjects reaching the maximum possible 



score and by significant reminiscence a 



3o Initial emphasis on the development of listsjning com- 
prehension seems to be justified further by direct transfer from 
listening comprehension to reading comprehension when similarity 
of orthography exists between the second language and the native 



language 0 
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APPENDIX A 
EXERCISE SHEETS 



Matching Exercise 



Draw a line between each word and the picture or color it represents. 





3. Yellow 



Circle 



5. Window 



6« 0reen 











: : ■ 






. ■■ 'I''., 
U,' 



-..-.'I" • 



. {' 



1 






I 



-I; 









I 



; , 

V' ' "i' 













1. Square 



2. Red 



j5. Flower 



4, Star 



^ • Black 



6 • Orange 



« <» 







I ■ . 






::v / ■■ ^V> "tr : v. > 
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BLACK 



ORANGE 



RED 
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APPENDIX B 

WOBD LIST FOR THE LANGUAGE TEACHING BOOKLET 
I, The Word List for Condition 1 



1. 


Blue 


25. 


Window 


2. 


Square 


26. 


Green 


3. 


Chair 


27. 


Star 


4. 


Flower 


28 . 


Red 


5. 


Red 


29. 


Circle 


6e 


Orange 


30. 


Chair 


7. 


Circle 


31. 


Yellow 


8. 


Window 


32. 


Orange 


9. 


Yellow 


33. 


Black 


10. 


Star 


34. 


Square 


11. 


Green 


35. 


Blue 


12. 


Black 


360 


Flower 


13. 


Chair 


37. 


Square 


14. 


Circle 


38 . 


Blue 


13. 


Red 


39 . 


Flower 


16. 


Flower 


40. 


Red 


17. 


OrAnge 


4l 


Chair 


iS, 


Window 


42. 


Yellow 


19. 


Green 


43 . 


Black 


20. 


Star 


44. 


Window 


21. 


Black 


45 . 


Green 


22. 


Blue 


46. 


Circle 




Square 


47 . 


Orange 


; 24v 


tellow 


48.. 


Star V 
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II. The Word List for Condition 2 



1. Black 

2 . Square 
5 . Orange 

4. Yellov/ 

5. Circle 

6. Square 

7. Green 

8 . Star 

9. Yellow 

10. Orange 

11 . Green 

12. Blue 

13. Chair 

14. Window 

15. Blue 

16. Flower 

17. Black 

18. Flower 

19. Green 

20. Green 

21. Circle 

22. Blue 

t,' ' - " 

23# Black 
2<». ; Cludf 



Blue 

Circle 

Chair 

Blue 

Window 

Orange 

Yellow 

Window 

Flower 

Star 

Bed 

Star 

Star 

Circle 

Orange 

Circle 

Orange 

Window 

Chair 

Blue 

Black 

Bed 

Green . 

" , Yellow V -, 



Red 

Window 

Green 

Flower 

Red 

Chair 

Circle 

Square 

Chair 

Black 

Flower 

Black 

Flower 

Yellow 

Red 

Red 

Yellow 

Orange 

Square 

Star 

Window 

Star 

Square 

circle 




I 



''Ml 






I 






ERIC- 









** 

9 ^ 


25. 


Circle 


l”indow 


Bed 


26 • 


Green 


Black 


Flower 


27. 


Window 


Blue 


Star 


28. 


Chair 


Bed 


Square 


29. 


Bine 


Green 


Circle 


30. 


Chair 


Flower 


Bed 


31. 


Square 


• Yellow 


Green 


32. 


Chair 


Star 


Orange 


33. 


Black 


Circle 


Flower 


3 ^. 


Yellow 


Square 


Star 


35. 


Blue 


Orange 


Black 


36. 


Yellow 


Window 


Flower 


37. 


Orange 


Green 


Square 


38. 


Square 


Blue 


Chair 


39. 


Flower 


Yellow 


Star 


ko. 


Window 


Bed 


Green 


* 


Chair 


Flower 


Black 


^2. 


Window 


Bed 


Yellow 


^ 3 . 


Orange 


Black 


Blue 




;vWindow 


V ■: . Ci^ ,r' 


Yellow 




'Chairy’.'" 


■v'v ■./ ■ ‘ '■ ■ . 






f;''"- Vv ii' 




•':;:icircie’/ 




iPidfir ■ " 






^|pi®^l3§®s 


''V'' ■ 
















i®i 










I 






I 



i /> 












mt 



It- ■•: 



^ s % 






APPENDIX C 

EXERCISE SHEETS FOR JAPANESE WORDS I 



1. ( ) Oraage 



( ) Flower 



( ) Circle 



2. 



3. ( ) 




( ) 



4. ( ) Window 



( ) Circle 



( ) Black 



5. ( ) 



BLACK ' 


^ i ) 


ORANGE 






'k' ’ ■ \ k k k'-, 










t' ’ - / 














-i: ■ 
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( ) Red 



SSr 




S — X 








m ^ ^ ( 1 ^ ^ 








1 v_y 





( ) Flower 



I 



^ VtV-' V. 






. k; - "" 
























1 

ERIC 

























1 



;.r 5^- ■■ ■ 






.^.A...: 



I 



i 



I 



I 



I 



I 



I 



I 
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1 . 



2. ( ) Window 



( ) Circle 



( ) Yellow 



( ) Cliair 



3. 



k, ( ) Window 



( ) Bine 



( > Star 



( ) Red 



T 



i 













I- 






I 



I 



I 



I 



I 



I 



1. ( } Squaxd 



3. ( ) Black 



( ) Yellow 



( ) Circle 



( } Blue 



( ) Red 
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( ) Green 



( ) Yellow 



^ ■■ 



M' 




k. ( ) 


BUCK 1 






5t ( ) 


BLUE 



( ) 

' :’ -'■/ ' 



BLUE 



BED 






BUCK 




( ) Oreuige C* ) 



( ) 



2. ( ) Green 



( ) Black 



YELLOW 



BLUE 



h, ( ) 



( ) Orange 



( ) Yellow 



( ) Square 



( ) Orange 



2, ( ) Green 



( ) Red 



( ) Flower 



( ) Circle 



I 



I 



•! 

■i 




I 

i 

I 

f 

I 

I 




I) 





BUCK 


( ) 


BLUE 


( ) 


REP 


( ) 


GREEN 



'll 
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Check the correct English meaning for each Japanese word, 
Japanese Word English Meaning 



1. 


Hoshi 


( ) Green 


( 


) Blue 


( ) Star 


2* 


Mikan 


( ) Black 


( 


) Orange 


( ) Yellow 

t 


3. 


Keyro 


( ) Chair 


( 


) Yellow 


( ) Circle 




Midori 


( ) Green 


( 


) Chair 


C ) S*quare 


5. 


Mado 


( ) Flower 


( 


) Window 


( ) Orange 


6. 


Kuro 


( ) Circle 


( 


) Black 


( ) Window 


7. 


Maru 


( ) Window 


( 


) Circle 


( ) Yellow 


8. 


Isu 


( ) Chair 


( 


) Star 


( ) Flower 


9. 


Aka 


( ) Blue 


( 


) Orange 


( ) Bed 


10. 


Hana 


( ) Flower 


( 


) Circle 


( ) Bed 


11. 


Awo 


( ) Blue 


( 


) Bed 


( ) Star 


12. 


8hikaku 


( ) Black 


( 


) Green 


( ) Square 



i 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



I 

I 

I 



■o 

ERIC 






APPENDIX D 

EXERCISE SHEETS FOR JAPANESE WORDS II 



1, ( ) Circle 



2 . ( ) 



4. ( ) 



5. ( ) Blue 



6, ( ) 



'ill'; " 



I ' 



( ) Window 



( ) Red 




-.■I 

( ) Window V-.. 



( ) Yellow 




( ) 



ORANGE 



( ) 



GREEN 
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( ) Green 



GREEN 


< ) 


BLACK 


( ) 


ORANGE 


( ) 


YELLOW 



( ) Circle 













i RED 


( ) 


( ) 


ORANGE 











( ) 














I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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2. ( ) Blue 



) Orange 



( ) Black ( ) Window 
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1. ( ) Black ( ) Green ( ) Blue ( ) Star 





3. ( ) Yellow ( ) Blue ( ) Flower 



) Circle 



4. 







1 





A 



• V 



'hi " 

-V 







■i 



i 




YELLOW 









I 



I 



I 



I 



I 



i 



s 



1 . ( ) 




2» C ) Blu« 



3 . ( ) 



( ) 



( ) Black 



( ) Green 
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( ) 



GREEN 



( ) Square 






BLACK 


( ) 


BLUE 


( ) 


RED 


: < ) 


YELLOW 







I 

1 

. 1. ( ) Black 
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( ) Circle ( ) Flower ( ) Chair 



A ' 



V 

\ 



1 




I 

I 

I 

I 

I 



2 . 



3 . 



4. ( ) Black 



( ) Square ( ) Green ( ) Yellow 




6, ( ) Ch^dr 



C ) star 



( ) Orange 



( ) Yellow 
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1. ( ) Chair 



( ) Flower 



( ) Hed 



( ) Orange 





3. ( ) Circle 



( ) Window 



( ) Hed 



( ) Square 




5. ( ) Green ( ) Chair ( ) Square ( ) Flower 






4 



i 

i 







Check the correct English meaning for each Japanese word. 



Japanese Word , English Meaning 



1. 


Hana 


( 


) Yellow 


( 


) Hffindow 


( 


) Flower 


2. 


Awo 


( 


) Blue 


( 


) Orange 


( 


) Black 


3. 


Shikaku 


( 


) Yellow 


( 


) Square 


( 


) Star 


k. 


Karo 


( 


) Black 


( 


) Circle 


( 


) Flower 


5. 


Mikan 


( 


) Chair 


( 


) Star 


( 


) Orange 


6. 


Keyro 


( 


) Square 


( 


) Yellow 


( 


) Green 


7. 


Xsh 


( 


) Chair 


( 


) Flower 


( 


) Bed 


8. 


Maru 


( 


) Blue 


( 


) Green 


( 


) Circle 


9. 


Aka 


( 


) Chair 


( 


) Bed 


( 


) Square 

♦ 


10. 


Hoshi 


( 


) Window 


( 


) Blue 


( 


) Star 


U. 


Midori 


( 


) Green 


( 


) Black 


( 


\ 

) Flower 


12* 


Mado 


( 


) Circle 


( 


) Window 


( 


) Bed 







